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| A veling & Porter, Ltd., Y faeeeus & Co., Ltd., Rex les Limited, Y atrow Patent 
ae AND PNGINEBRS, BERS, IRLAM, MANCHESTER, 


RocHESTER, KENT, 
and 72, Canyon Street, Lonpon. 

STEAM ROLLERS. ROAD LOCOMOTIVES. 
STEAM CULTIVATING MACHINERY. 
STEAM WAGONS: TRACTORS. 

CEMENT-MAKING MACHINERY. 5288 


A. GS. MM uniord L 


CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY aND Wark Orrice Lists. 
ENGINES for To: Boats, Yachts, Launches. 
BOILER FEED PUMPS. 
See Advertisement, page 29, last week. 
PATENT ee BOILERS, 
TOMATIC FEED ancun.seom 
And inate Minnie as supplied to th: 
Admiralt: " 0a: 2179 





Seaplane Ganotiaatane 
JOHN SAMUBL WHITE & COMPANY, PEL 


Shipbuilders and ——— 
Bast Cowes, 1.W. 


Ash Ejector. 








Patent 


ee 8 5 oP aenatte 
Great saving of labour. No noise. om No 
dirt. Ashes dishes 


ged 20 ft. clear of vessel—Apply, 
P.J. TREWENT & PROCTOR, Lrp., Naval Archi- 
te “e Seo ggmed 43, Billiter Bldgs., a 


Peiter Qi Peers 


Manufactured by 
PETTERS Lamirep, Mnginsers, Yeovil. 
See our Illustrated Adtt. every alternate week, 


4a See 
rop Qtampings 


write 
es ENGINEERING & FORGE CO., 
60, WELLINGTON STREFT, GLasaGow. 6433 


Wilkinson & Sons, 


G. KEIGHLEY, rare OPEN be UNDERTAKE 


GEAR in. tol 7 , and up 
teat p deny Also THe CAST: NG ea 


Tus — RotLine STock ayp Plant Works 


Ht. Nelson & Co., Ltd. 


mori ok pepe Leen WAGONS 
RS and Ever ER DESORIPTION 
or aca & TRAMWAY. ROLLING STOCK 
Makers of WHEELS & Axixs, Ratuway PLanr, 
Ine, SMITH hekmaey Inow AnD Brass CasTINes. 
istered Office and Chief Works: Motherwell. 
ff Office: Gordon Chambers, 31, Queen > page 
London Office: 14, Leadenhall Street, B.C 
See Illustrated Advt. in alternate issues. 


Gteam Hammers (with or 
wit 
TOOLS (or BHEPBULLDEES & BOILERMAK ERE 


5066 
DAVIS £ PRIMROSE, LIMITED, Leira, EpInBURGH, 




















Bree’ s atent J ifter (oo 
Lrirrep. 
Lammers, Presses, Furnaces, 
—— COVENTRY. 610 
Bever, Dorling & Co., Ltd., 
wear ORD. 


HIGH-CLASS ENGINES FOR ALL PURPOSES, 
also } oe HAULING. AIR COMPRESSING 
nd PUMPING ENGINES. 1896 


g 





ranes —Electric, Steam, 
HYDRAULIC and HAND, 


; and 
GEORGE RUSSELL & cO., Lrp., 
Motherwell, Seana. 4 





| : R. Heber Radford, Son Squire, 


ENGINEERING, IRON aap STeet Works. 


Established) Valuers, over 50 years. 
‘SULTING Ene ITRATORS 
Ax> Parewr (Senior ea HEBER 


16, Sr. Row, SHEFFIELD. 
“Radford, Sheffield.” Telephone: 425. 





. For Immediate Sale:— 


eh Sf of Portar, Lorpen). 
QOEEDS MILES AN HOUR. 
PADDLE OR SCREW STEAMERS OF 


Exceptional Shallow Draught 


SELS PROPELLED BY STEAM 


bines or ose 


Internal Combustion Engines. 


(\ampbells & Heer, L* 


SPECIALISTS IN 


Driling & Boring Machinery 
for Engine Works and Boiler Shops. 


DOLPHIN FOUNDRY, LEEDS. 4547 


°¥ achts, Launches or Barges 


Built complete with Steam, Oil or Petrol 
Motors ; or Machinery supplied. Od 3861 


VOSPER & CO., Lrp., Baoap Street, PorTsmMouTH. 














KERR, STUART & OO., Lrp., have in stock 


or in an advanced state of P at their 
California Works, Stoke-on-Trent, Cig atte of 
LOCOMOTIVES, with « ene from 6 in, to 16 in, 
saat, Sune es san, Guan T00a 
4 in.—A 

5, Broad 8 rok Place Be 





& Donald, Lid, Machine! 


rai 
3 TOOL MAKERS, Jouneronn, near Glasgow. 


For class of Machine Tools see our Illustrated 
Advertisement every alternate week. 1358 


ain | Wracings and Photo-copies 
Acme oe Hey EXECUTED by 


(Official Contractors to the Admiralty), 
__ 91, York Street, Westminster. 





One 200 Kw. Westinghouse ALTERNATOR and 
EXOITER, 2 phase, 60 periods, 2200 volts. 384 r.p.m. 
One 276 Kw. Belliss-Sunderland Forge D.C. 
600 volt SET. 
JENNINGS, 


West Walls, Newcastle-on-Tyne. 5256 





he Norman: Thompson 
_ “Piight t Co., Ltd. «asrn. 1900.) 


ange To THs ADMIRALTY. 
in Design and 


Seven years’ experien 
vonstruction of aicant, 


“THE FIRM WHO GAVE THE FLYING BOAT 
TO THE NAVY.” 
ALL BRITISH BUILT. 


Address :—Mipp.eron, Boewor, Eneianp. 
Telegrams—“ Soaring, Bognor.” 


[the Glasgow Railway 
—_nadtan erate Company, 


Otice=td, Vita Steet, swe” 





RAILWAY CARRIAGE WAGON A AND TRAMWAY 
CARRIAGE & WAGON IRONWORK, also 
CAST-STBEL AXLE BOXES. 





Kron and Steel 
T'ubes and Fittings. 
The Scottish Tube Co., Ltd., 


Hap Orrice: 34, Robertson Street, Glasgow. 
London, Liverpool, 


FEED nt HEATERS, 
CALORIF 





ha ruatbem Boilers. 





CONDENSERS ATR HMATERS 4 Paruwr 
ATENTS. YARROW UNDERTAKE the 
STAM and GAS KBTTLBS. poser vale 
Merrill's Patent TWIN STRAINBRS Yor Pump | of ¥ UHSSING and MACHINING of the oe 
SYPHONIA STRAM TRAPS, REDUCING VALVES Foc ond Gapteney Gcoenrspannen? 
: ATER SOFTENING and FILTERING, we YARROW & ©0., Lrp.,, Scorsrovur, GLASGOW. 
r[iubes, Tron and Steel. -j ohn Belaxy, ted, 
Edwin Lewis & Sons, goss MILLWALL, LONDON, B. 1216 


143, Ce B.C. od Pitioge 


[tubes and Jjlttin 
TRON AND ~~ 
= paren: and | loyds, 





| Das 


ow. 
BROAD Stier HAMBURES BIRMINGHAM; 
and LON N OFFION 
Wr mae a Use, OLD Broap Street, B.C. 
LONDON WAREHOUSE. Upr. Taames Sr.,B,C0. 
LIVBRPOOL WARBH' Sr. 


OUSE-63, Parap 








ank Loco t e CARDIFF WARBHOUSE a8 =m. Deansaat are. 
n mo i Vv 8 y 
T Specification and Workmanship equal to a tapes pte on Sena 
R. & W. HAWTHORN, LESLIE & CO., Lrp., ‘ons See Advertisement page 26. | 4990 
GINEERS, CASTLE-ON-TYNE. . ° 
rei as En nes, Suction Plants, 
(Sochran GROSS: TUBB TYPES. i . DAVIS, SLL Mech, Gress Ras 
== Pollers fhoed Stratford. Telephones: : Bast 1360; Stratford 
.: pee serie Y ° 569. Tel.: Rapidising, Lon 117% 
ii “=| For Sale, Root’s Blowers 
~ . or aie oots Ow . 
ocomotives in Stock.— M4 mye tnt 


a with ring 
"Por i peered On 

H. J. H. KING & SO. " Lep., Engineers, Nails- 
4 BH 485 


lap bie tet 


Giles. 





2) Ro Sale; One Continuous 
Current GENERATOR or MOTO 


50 volts, 
amps., 1325 r.p.m. Four- -_ ~~ wound, 
= ball ‘bearings ~ slide condi- 
jon ay ca ual to new. 
0 - OTE ‘ Apel. co., 


toke-on-Trent.. ero 





ew ‘Chicago Automatics, 


Three Sizes, Delivery from Stock. 
NEW CAPSTANS, 1} in. through the wire feed, 





JOHN MAOCNAB, Mary Srreer, Hype. 
Bakes No.;: 78 Hyde. 6319 


eparators 


BXHAUST. * ST BAM 
TURBINES com- 


PRESSED AIR, | co. 
STBAM DRYBRS, 
METALLIC PACKINGS. 


Princep s & Co., 
. nt 6191 
Rubber 


MANUFACTURERS 
Hose 





Steam and 
Air Drill 


GUTTA PERCHA & RUBBER, LIMITED, 


ENERAL CONSTRUCTIONAL ENGINEERS, 
Boilers, T Tanks & Mooring .g Buoys 
Stois, Perrot Tanxs, Arm Reortvers, Sr 
Currys, Riverep STEAM AND VENTILATING sal 
Hoppers, Special Work, Reparns oF ats Kinps. 


RAILWAY OARRIAGES, BLEOCTRIC CARS 


H™ Nelson & Co ‘j Li. 


Ne eee Oe 
OTHERWELL, 





He ‘Wrightson & (1. 


LIMITED. 


See Advertisement page 33, Sept. 1. 9402 





Rxpert Mex Tools in Stock :— 


Leet Tene, to admit 18 
Second- 


thier ees fy ef pee 
Chamber Iron Works, Hollis Unwood, Monshestor 


Taylor & Challen 


Presses. 


ailway 
G witches and 
(\rossings. 


T. SUMMEBRSON & SONS, LIMITED, 
DaRLoreton. 


Matthew pel & Co: Lit 


Levenrorp Wonks, Dumbarton. 6304 
See Full Page Advt, page 44, Aug. 25. 


GOLD MBEDAL-Lrvgnrions EXHIsITION-AWARDED. 


uckham’s Patent 


wr ube pm 

GHING err 

Loxbom, B--Hydrsulle Cranes, Grain Mlevaters, he 
im, 





8195 











4812 





CHANTIERS & ATELIERS 

ugustin - N ormand 

67, rue de Perrey—LE HAVRE 
(France.) 


3890 
Destro -, Torpedo Boats, ¥ Yachts and Fast Boats, 
. Submersible Boats. 





lida’ o> tame ao NORMANS Patent Water taba Boller, Gon or OM 
Mechanics and Metals P & W. MacLellan, Limited, 
* CLUTHA WORKS, GLASGOW, 


National Bank 
OF THE OITY OF NEW YORK. 
Se a 1810. 
CAL Oe 
SURPLUS 2 U Npivi ED PROFITS $e/000.000 


This Bank receives Accounts of Bankers, 
Corporations, Firms and Individuals on favourable 
pm am —_ its to its —— every facility 

ith prudent and conservative banking 


CORRBSPON DENCE INVITED. 
DEPARTMENT. 
and Sells 
and 


makes 








Pista Mewcesioon Tyne 
and Cardiff. 


LONDOX 3UINE BTOGR Ba 
NDON, CITY & MIDLAN 


Trae. 











MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION. 
RAILWAY L[RONWORK, BRIDGES, ROOFING, &c. | 
Chief Offices: 129, Trongate, Grascow. Od 8547 





Massey, Lid., 


Massey, _Lid., 
ammers, 


ammers, 











































Registered Office: 108a, Cannon 8t., London, B.C, ~ 


ENGINEERING. 


(Serr. 8, 1916, 











[the Royal Technical College, 
GLASGOW. 


SESSION 1916-17 
BEGINS ON SEPTEMBER 26ru. 


The DIPLOMA of the COLLEGE is granted in the 
following departments :—Civil En, seetee. Me- 
chanical ees yer Electrical Engineering, 
Mining, Naval Architecture, Chemistry, Metallurgy, 
Building, Textile Manufacture, oe Sugar 
Manofacture. A Course for a Joint Diploma in 
Architecture has been arranged in conjunction with 
the bel School of Art. 

The Diploma Course extends over either three or 
- Ogg and the average fee per session is 

12 

The College is _ ens to the University of 
Glasgow, and the D es of the University in 
Mnglncsring and App Chemistry are open to 
its students. 

Full Courses of Instruction are also provided in 
amor of Navigation, Wireless Telegraphy and 

ery 

The Calendar 
tuses Gree) wi 
DIRECTOR. 


pree 1/-, by post 1/4) and Prospec- 
sent. on application ‘oe 


ytechnic, Re entSt., W. 


He bee comes iL OF -SEGIne ING. 


Heap or DEPARTMENT: Tt: HENRY J. SPOONER, 
M.I. Mech. 2B. A.M. Inst. C.B., M.I.A.B., F.G.S. 
The DAY DEPARTMENT RE-OPENS on 19th 


ER, 191 
ENTRANCE EXAMINATION 18th SEPTEMBER, 
at Ten o'clock. 
Three Year DIPLOMA COURSES in 
MECHANICAL ENGINEERING, 
BLECTRICAL ENGINEERING, 
MOTOR CAR ENGINEERING, 
CIVIL ENGINEERING, 


Practice in the Laboratories, Drawing Office, Work- 
shops and Field. Fees—2£18 V2 annum. 
The EVENING DEPARTMENT RE-OPENS on 2nd 
OCTOBER. Students enrolled from 25th to 
29th SEPTEMBER, Seven to Nine : rea E940 
Full Prospectus, &c., free on applica’ 
HE DIRECTOR O NDUCATION. 


y pana asa sic wd OF DURHAM. 


A™ ig College, 


TYNE. 
Principal—W. H. HADOW, M.A., D.Mus., J.P. 





stron 
NEWOASTL 


SESSION 1916-1917. 
COMMENOING 25th SEPTEMBER, 1916. 


Departments of MscHANICAL, Marimng, Civil and 
E » NAVAL ARCHITECTURE, MINING, 


ELECTRICAL 





BNGINEERING AND TECHNICAL OPTICS. 


N orthampton Polytechnic 

INSTITUTE, St. Joun Street, Loxpon, B.C, 

ENGINEBHING DAY COLLEGE. 

Full Day Courses in the Theory and Practice of 
Civil, Mechanical and Electrical Engineering will 
commence on ear’, Se 2nd October, 1916. The 
reeenenn 9 in Civil and Mechanical Engineering include 

lization in Automobile and Aeronautical Hn- 
gineering, » and those in Electrical Engingeering in- 
clude specialization in Radio-Te' epee. Entrance 
Examination on Tuesday and W 26th and 
27th September, 1916. These Courses inc ude periods 
spent in commercial workshops and extend over four 
ears. They also prepare for the De, of B.Sc. in 
ngineering at the University of London. 
or £11 per annum. Three 
the value of £52 each will be offered for com 
at the entrance examination in September, 
TROHNICAL OPTICS. — Full and Part Time 


boratort 
ship (value £30) will be offered in this rece 1 at 
the entrance examination. 
Full lara as to fees, dates, &c., and all 
information res: the work of the institute, 
as be obtained at the Institute or on application 
. MULLINBUX WALMSLEY, D.8c., Principal, 


ihe University of Sheffield. 


SESSION 1916-17. 
FACULTY OF APPLIED SCIENCE. 





COMPRISING 
DEPARTMENTS OF BNGINBERING 
BTALLURGY, OOAL MINING, AND 
GLASS TECHNOLOGY. 


vies >< Roa A. L, FISHER, M.A., LL.D., 
Dean—W. RIPPER, D.Bng., D.Sc,, M. Inst. C.B. 


PROFESSORS IN THE FACULTY. 
Bagmecring—W. Ripper, D.Bng., D.Sc., M. Inst. 


eeln = oO. S, Aaaian, D.Met., F.R.S. 
ry M.8c., "A.M. Inst. 0.8. 
A Applied Chex Chemistry L. T. O'SnA, MSc. 

Leany, M. aM 
Physics—-W. M. Hioxs, 8c.D., F.R.S. 
Chemistry—W. P. Wynne, D. Se. F.R.S. 
Geology—W. G. Fuannsipes, M.A. 


Glass Technology—W. B.S. Turner, D.Sc. (Lecturer 
in Charge). 
The Courses in ae gone} and in Metallu 
extend over 3 Bechelor of 1 pare re a 
~ Degree of oe  Bginee (3 Bing Eng) or 
the Degree of Bachelor mad. et.) of the 
Vanweray ot 8h 
The DEPARTMENT OF a Gincludes 
Oivil, Electrical, Chemical 


Mechanical, 
branches, and Students s 
these branches in the third year of ht course, 


Special three years’ Works’ 
Papi oped come to the University from W 


Works in 
Sheffield, o er centres, g #ix months’ 
practice at 


lize ows one or other of 


— at ‘at the Speen my f and six months’ 


*Pthe DEPARTMRN T OF METALLURGY includes 
i) the Metallurgy of Iron and Steel, and'(d) the 
etall = pve on ene Metals. The san 

s department is on an ional 
joal scale. Kiley F 
the DEPARTMENT OF MINING 
includes a three or four years’ Diploma Course, 
ng of six mouths’ at the University and six 


ages © ata Shi d 
deals epee special ith the eubjeots relating te various 
eals 6 w e su re to ous 
—_ —— of Cal Mining, and of the ‘Cont and Coke 

ndustries. 

The DEPARTMENT OF GLASS TECHNOLOGY 
riod ot Course requiring systematic 
of three years, and (i Time 


eeReTUR RB COURSES of all the Departments 
are oe by Practical training in Laborato- 
x orkshops, and Foundries — cauipped for 
ef advanced scientific teaching, 

eee and research. 
Part Time Courses are arranged for Students who 
) sae to take special portions of any of the regular 

‘courses, 

a LECTURE COURSES commence 4th October, 


The ny = a) Sere ne" ~~ gaa COURSES 
"her ton September, 
harthee particulars and 


details of eeee Spiro EB 66 


+ M. GIBBONS, Let Fo 


Merau.urey, AGricciturs, and of Purse Scrance, Arts 
and CoMMERCE. 


Full particulars may be obtained on application to— 
F. H. PRUEN, M.A., Secretary. 
Armstrong Oollege, Newcastie-upon-Tyne. 5353 


I | niversity of Manchester. 
FACULTY Ort “OF SCIENCE. 


BLECTRICAL BNC Money NG. 

COMPLETE THEORETICAL and PRACTICAL 
preparing f is given in me University to students 

for the higher positions in the Blectrical 

Satince ng Profession. 

At the end of a three years’ Course students may 
obtain either an ordinary or an honours degree of 
= | Electrical Engineering. 

PECIAL COURSE, also extended over three 
goers, gga for a certificate in Electrical 


"the Jot John ‘Hopkinson Laboratories have recently 
been extended, and the equipment added to these 





B 788 | Laboratories are fitted up with modern electrical 


machinery and testing appliances, and excellent 
— are offered for educational and research 


The SESSION COMMENCES on OCTOBER 5th. 
Full particulars Ne be forwarded on application 
to the REGISTRAR. B82 


THE MANOHESTER MUNICIPAL 
Gchool of Technology 


( Usrversrry OF Manonesrer), 


ParmorraL: J. O. M. bog Ee M.A. (late Fellow of 
Trinity College, Cambridge). 





The Prospectus, forwarded free on tion, 
eo 
niv n the nology, in 
the followi: ents :— 2! asi! 
MEO ICAL ENGINEERING, 
ELEOTRIOCAL ENGINEERING, 
aso ENGINEERING (Including Municipal 
rae) CHEM EMIGAL INDUSTRIES (including 
Ohemical Technology, Z, 
— ting, Pape’ » Brewing 


XTILE USTRIES, 
NG & PHOTOGRAPHIO TECHNOLOGY, 


URE. 


Dyei 
aad Me 


THE 
PR 
MINING, 
AROHITECT 


the Session 1916-1917, First Year Courses | Yoon 


will It" be epectalty, ada 


the requirements of 
students who may pn 
Forces. 


to take Commissions in H.M. 
K 527 





UNIVERSITY OF LONDON. 
ing’s College.—Faculty of 
Ki g eatiiieren: y 
Complete peg dang of pe cote 
either three or yd 
BLBCTRIOA ENGINERE. 
of the University 


MECHANICAL, 
plo and Certificate of 


ING for em E 
of yore 
the Co 

The ‘ont years’ course provides, in addition to the 
academic a OnEaw opportunity for practical train- 


ing in “* W' 
HEADS OF DEPARTMENTS. 
Professor D. S. Capper, M.A.,| Mechanical 


M. Inst, > BE. En. ~— 
H. " JAMESON, M.8c., Ct = 


essor 
M. Inst. é: Bngineering 
Professor B. Wiis0n, M. Inst. ©.5., 
. MLK.B Dean “t's Engineering 
essor HITE, r0- 
TW. NiGHOLeON M. A..D.Sc. Mathematics 
Professor. Jackson, ¥-LC » Profes-\ onemistry 
Physics 


over 
VIL, 


and for the 


"me 


sor A, W, CrossLey, D.Se., F.R.S. 
a ©. W. RicuArpson, D. Se., 
MIMM. A. “ | Metallurgy 

Mr. W. T. Gorpon, D.Sc., F.R.S.B. Geology 
Considerable additions re a —_ to Fam 
ment. ese include a 
doewing-ofie iene: rooms for the Mechanical 
and Civil Es Departments, and_ lecture 
theatre and rooms for research, including ‘Done 
bam a y, for pues Piectries! Engineering 
— ere are five wa 
Pomext 


‘*k. Hunriseron, 





meeting. lant Sal tants i aguibped 
: and research. 
ae BEGINS on WBDNESDAY, 
For full information a: 
SECRETARY, King’s 


outh- Western Polytechnic 
S INSTITUTE, CHELSEA. 
UNIVERSITY & TEOHNICAL DAY & BVENING 
COURSES in MECHANICAL and Lm ang ae 
September, 
Prospectus on to th ARY 
(Reem 24). Telephone: 899 Western. s Bs 


UNIVERSITY OF LONDON, 


oldsmiths’ College, 


NEW ORO, 8.E, 


The NEW _——— ON commences MONDAY, 25th 
Enrolment cautions 18th SEPTEMBER. 
8 l_ terms to those enrolling before 23rd 


8 EMBER. 
ENGINEERING DEPARTMENT. 
Heap OF DEPARTMENT :— 
W.J.LINEHAM, B.Sc.,M.1.0.B.,M.1.M,E.,M.1.B.E. 


COMPLETE COURSES are provided in Mechani- 
cal, Electrical, and Constructional Engineering, 
Building and Architecture ; also on for the 
examinations for London Universit Megree of B B.Sc. 
in Engineerin B: Institution of Civil Santeeor 
City and Guilds of London Institute, &c. Also 
instruction in Practical Fitting and Machining, 
Pattern Making, Gas Suppl IV 

Land nega rp Te wen rawing Office Practice, 
Tracing, and eo ye I Processes. The Course 
Certificate of the College is granted after satisfactory 
study, and the Diploma for Higher Courses. 

Time Tables and all particulars may be obtained 
at the College Office, or upon EDEN. lication to— 

THE ACTING WARD F6 
Goldsmiths’ College, 
New Cross, 8.E. 





etal Plate Work, 





LONDON COUNTY © 


Dv and Eve: 


Evening Classes 
ENGINEERING 


in 
(CIVIL, ELECTRICAL, MECHANICAL AND MARINE) 
are held at the undermentioned Institutions main- 
tained by the London Ceunty Council :— 

Hackney Institute, Dalston Lane, 
(Mechanical and Elecirical). 

Pappineton TECHNICAL InsTITUTE, Saltram 
Crescent, W. (Mechanical and Electrical). 

ScHooL OF ENGINEERING AND NAVIGATION, 
High Street, Poplar, H. (All, except Civil 
Engineerin, }. 

WEsTMINSTER TECHNICAL INsTITUTE, Vincent 
Square, S.W. (Civil Engineering in the 
evening). 

In most cases persons under 21 qualified for 
admission to the Schools or Institutes and bona 
fide engaged in the Trade are admitted free. 

Full Prospectuses may be obtained on application 
to the Secretaries of the respective Institutions. 


MES BIRD, 


OUNCIL. 


N.E. 





JA 
Clerk of the London County Council. 
Education Offices, 
Victoria Embankment, W.C, 
A National Need. 
BRITISH SCHOOL OF AERONAUTICS. 
‘Also mo prgeretia fo? Boa 
m for i 
OY echanical and Hlectri 


London County Council, 
September, 1916. 
Aeroplanes and Airshi; 
Civil neers. — 
PENN INGTONS, 254, Oxford Road, Manchester. 5397 


VICTORIAN GOVERNMENT, AUSTRALIA. 


A Pplicasonasee are pavited 


NERAL Managiw ons of the. 

SHIPBULLDING and Peo aS Finer Ms- 
, VICTORIA. Applicants will be require; 

have first-class general engin: ink with 

| experience of eee construc. 

tion and steel structural work, also to have a 

capacity for organisation, to be. conversant with 








modern business methods and expert in the control 
and management of men. Subject to satisfactory 
service, en, ent to be for three years, termiiiai- 
ing on three months’ notice, but engagement may 
be A gem mm ay must a for bog term of appoint- 
ment, engage in any employm except as regards 
the dutioe of of his otice. Salary, £21500. perensom. 
Age, qualifications, experience, &c., to be fully 
stated ne, which: should reach the 
Agent General for Victoria, Melbourne Place, Stray a, 
London, W.C., not later than Eleven a.m. on 
Wednesday, 4th Saag 1916. 
PETE R MCBRIDE, E 900 
Agent-General ‘for Victoria. 
A Leading Engineering In- 
surance Company has a VACAN in its 
Boiler Department for an additional ENGINEER 
to jake control of the reporting staff. Candidates 
must have had a thorough scientific and practical 
training with wide experience in the design and 
= of steam boiler plant. 
lary to commence at £600 per annum. 
ree cations, stating age and particulars of 
Engineering distinctions and scientific degrees (if 
any) to F 10, Offices of ENGINEERING. 
wing to Enlistment, a 
vacancy occurs in the Engineering Depart- 
ment of the Bennett College. e SERVICES of 
an ENGINEER are REQUIRED as Assistant Tutor. 
One not eligible for Military Service, one with some 
ne experience Lg ye but not essential. 
Salary to commence annum.—Send 
— to the GOVERN RS, The BEnnerr 
LLEGE, Sheffield. E 993 
BOROUGH POLYTECHNIC INSTITUTE, 
Borovuer Roap, Lonpoy, 8 E. 





The Governors invite 


A Pplications for the full-time 


APPOINTMENT of an ENGINEER, 

— to undertake the superintendence of their 

ranch Institute (Herold’s Institute, Bermondsey) 

in the evenings, and to teach general engineering 

subjects on five mornings or afternoons in the 

= neering section of the Polytechnic Technical 

School for Boys. 

The salary will be £250. 

Conditions of appointment and form of application 
may be obtained by sending stamped foolscap 
envelope to the aateers 

MILLIS, 


Principal. 


(Chemical Kngineer Ke 
at once sae Poectagent py a ex enced and 
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THE WELFARE OF MUNITION 
WORKERS. 


One of the difficult problems set to the great 
employers of labour, as a result of the enormous 
demand for munitions and the consequent great 
accession to the number of workers, was the accom- 
modation of the latter and the provision for their 
welfare generally. In large communities this has 
not proved such a pressing question, but in view 
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| connection with one of the difficult social questions 
of the day; establishing, as it does, the success, 
|when well organised, of isolated dwellings with 
co-operative means of supplying food and other 
domestic services. 

It became necessary, in one of the districts where 
| the firm have works, to provide accommodation for 
several thousand workers, with their families. To 
have attempted the erection of dwelling-houses 


would have absorbed a number of builders, who were | 


ig-2. 
FIRST FLOOR. 
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into a hospital with 200 beds, with an operating 


| theatre and all the accessories of such an establish- 
/ment, along with separate medical and nursing 


staffs. This latter, by the way, was a wise provision, 
and has been found of great public service, because 
the existing hospitals have all been taken over for 
wounded soldiers. In no case have the large build- 
ings been arranged as dormitories, as it was found 
that the men employed by the firm—mostly 
mechanics—each preferred a separate cubicle to 
himself. Thus, some of the large houses are divided 


_up into separate cubicles. There was, too, consider- 


able difficulty in the utilisation of these large 
dwelling-houses, owing to the diverse nature of the 
workpeople to be accommodated; they included 
single men, single women, young boys, young girls, 
and married couples with and without families. The 
men, again, belonged to different nationalities, 
including English, French, Belgian (French and 
Flemish), Dutch, Danes, Swiss (French and German), 
Canadians, Americans and Spaniards. The cubicles 
are illustrated in Fig. 1, which shows the ground 
floor of one of the buildings, and in Fig. 2, which 
represents the first and upper floors. In these 
houses a married couple with a family takes charge. 
|In other cases the dwelling-house was divided into 
| flats. In some instances one large room was con- 
verted, by temporary partitions, into a bedroom, 
| living-room and kitchen. Figs. 3, 4, 5 and 6 show 
the arrangement of the four floors of such a dwelling- 
house. 

In the case of flats and single-room tenements a 
gas stove is fitted in each, with a penny-in-the-slot 











BASEMENT PLAN. 


of the fact that there has been in recent years a 
tendency to erect engineering and other factories 
in more or less rural districts, in order to ensure 
healthier environment and to reduce the cost of 
living, the sudden augmentation of the works and 
of the number of workers at once created a grave 
difficulty in providing quickly the required accom- 
modation. The method of solving the problem 
adopted by Messrs. Vickers is interesting, not only 
for the completeness of the details of organisation, 
but as indicating possibilities for the future in 
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Fig. 3. 
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GROUND FLOOR 


not available. Moreover, at the end of the war there 
might not have been employment in the particular 
district for so many men. It was, therefore, decided 
to secure certain public buildings and schools, and, 
in addition, to rent all available large private houses, 
even when they were in isolated positions, and to 


dwelling-houses into flats or small dwelling-houses 
with one or two bedrooms and a sitting-room, or 
into separate cubicles. Others were formed into 





canteens and large recreation rooms, and one of them 


convert these public buildings, schools and large | 
'for them by these hostel keepers. 























PLAN. 





gas meter. In the general hostels, where the people 
are on the board-lodging terms, a kitchen is provided, 
together with a cook-housekeeper and the n 

staff, so that all meals cari be cooked in the hostels 
and served while the tenants are there and are not 
in the works. In the works the tenants yet their 
food at the canteens by means of vouchers provided 
Such vegetable 
gardens as the large houses possessed were utilised 
in connection with the department; a farm was 
secured, and the whole scheme developed on great 
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broad lines. The catering department provided the | 
furniture, crockery, and such local heating appliances | 
as were necessary in the house; it has, moreover, | 
a thoroughly well-equipped central cooking establish- | 
ment, so that everything is done to secure a great 
variety of food of the best quality. The area 
covered by the hostels is 120 square miles, and in order 
that the food could be served over the required area 
a small fleet of motor vehicles was purchased, all 
with means for keeping the dishes hot in transit. | 
Fig. 8 shows some of these vehicles at the cooking 
department. At the same time canteens were built 
at the works, and thus the men or women engaged 
are, when at the works, fed at the canteens, whether 
on day or night shift, or are fed at home when they | 
are at home. This applies also to Sunday. Even the 

napery and table linen and other appliances are 
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£s. d. 
Children living with parents, boys or 


irls, up to eight years old 0 46 
Children living with | rag , boys or 
girls, between eight and fourteen 0 56 
Children living with parents, girls, 
between fourteen and eighteen... 0140 
Women over eighteen ese es 0140 
Boys between fourteen and eighteen 0140 


Some of the women employed belong to the highly- 
educated class, and a special hostel has been pro- 
vided for them, where the charge is 18s. per week. 

It will be understood that the hostels are widely 


| distributed. There are no train or tram services 


convenient for the workers in their travel from their 
house to the factory, and it was, therefore, decided 
to provide special means. Twenty-eight char-a-bancs 
were consequently ordered, each capable of accom- 


Fig.7. 
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taken away and washed in a central department. | 
The wives and families of workers are also supplied 
with their food when the husbands are at the works 
and taking their meals in the canteens. It was not 
possible, under the Truck Act, to make any provision 
for payment, by deduction, for rent, food and 
service. A comprehensive charge was therefore 
arranged, including housing, use of furniture, table 
linen, bedding, crockery, washing of table and bed 
linen, gas supply, water supply, cooking, and all 
food. Mineral waters and beer can also be had. It 
was considered that by allowing beer to be supplied 
in this way the men would be more inclined to 
remain at home than to go to licensed places for 
their beer. The charges are as follow :— 


Per Week. 
Single men 0186 
Married cow 1100 


modating 40 workers, and these are arranged to 
convey the workers to and from the factory at a 
charge of 4d. a mile. A special garage had to be 
provided for these char-a-bancs. This is a building 
of brickwork with 14-in. walls, the main section 
being 120 ft. wide by 75 ft. deep, with four sliding 
doors occupyitig practically the whole width of the 
120 ft. In front there is provided an asphalted 
washing space, 30 ft. deep, with satisfactory drainage 
arrangements for carrying away the water. A special 


tank is built under the ground level, and in the 


building there are arrangements made for the 


| chauffeurs’ mess-room, stores, offices, &c. A repair 
‘department is provided to the rear, 30 ft. by 60 ft., 
with motor pits 3 ft. 9 in. deep. Adjacent to this 
is the tyre store, while the carbide store for the 
| provision of material for acetylene lights is entirely 
isolated. 


The interest of the management did not end with 











- ‘Per Week. |the material requirements of the workpeople. 


A chaplain was appointed, who, before taking 
Orders, had served for several years in a large 
engineering firm, and had consequently intimate 
knowledge of the workpeople and acquaintance with 
their work. He was appointed generally as adviser 
to the workpeople, and the Bishop of the district 
has expressed great satisfaction with his work. 
The chaplain’s duties include, inter alia, the settle- 
ment of disputes among the families living in each 
hostel, attendance on the children, the organising 
of concerts and recreation, and generally to assist 
jn promoting the welfare of the people. A large 
theatre and concert hall, with an organ, has been 
erected as part of the general scheme, and suitable 
entertainments are organised, even on Sunday, on 
which day the need for healthy recreation is most 
urgently felt. In such cases, of course, the char-a- 
bancs are made available for bringing the residents 
of the hostels to the concerts. Attached to many of 
the 200 hostels thus provided dre gardens, some of 
them large and some of them small, while an ex- 
perienced market gardener is exclusively engaged for 
making the best of these, for the provision of veget- 
ables and fruit. The residents having gardens are 
being encouraged to keep the portions of the gardens 
bearing flowers in a neat and tidy condition during 
their spare hours, and prizes are being offered for the 
most artistic displays. This has had a very encourag- 
ing effect on most of the residents at the hostels. 
As an indication of the effect of this comprehensive 
and well-devised scheme, it is interesting to note that 
the charges made by boarding-houses accommodat- 
ing munition workers as boarders have been reduced, 
in some cases from as much as 27s. per week to 
18s. 6d., to correspond with the company’s tariff. 
As regards the canteens at the works, we give 
in Fig. 7 a plan of one of the typical buildings, 
showing the arrangement of the public room, the 
serving benches, &c. This building, as shown, is 
126 ft. long and 60 ft. wide. It is built up of 
stanchions 5} in. by 4} in., on concrete bases 3 ft. 
sq., taken down to a firm bottom. On page 228 
there are three views of these canteens. Fig. 9 is 
an exterior and Fig. 10 an interior view of a type 
in which the well-known Belfast timber roof 
trusses are used. In Fig. 11 a view of the interior 
of another canteen is shown. Fig. 12 is a view showing 
part of the interior of the immense kitchen in the 
catering department. Figs. 13 and 14 show respec- 
tively the washing and ironing departments of 
the laundry. These three latter views indicate 
the completeness, comprehensiveness, and labour- 
economising character of the whole scheme. 





THE ARRANGEMENTS OF MACHINE 
SHOPS.—No. IV. 
By JosepH Horner. 

Wir# regard to the subject of shop lighting, this 
is one to which vastly greater attention is now being 
given than was the case formerly. Employers 
are realising clearly that insufficient or improper 
lighting are fruitful sources of inefficiency, of poor 
workmanship, of mistakes and of accidents. Pro- 
vision has to be made for the two sources of light— 
natural and artificial. The problem is complicated 
| by the very variable character of the daylight in 
|summer and in winter, by the different kinds of 
artificial light that are available, and by the various 
ways in which each can be employed. So the whole 
subject, which troubled old-time engineers but 
slightly, now assumes a first-class importance, and 
advice is tendered thereon by rival experts who 
advocate the several systems in use. It is not 
proposed to attempt to weigh the relative merits 
of, these rival systems beyond pointing out the 
general character of their several utilities in the 
machine shops. The following observations will 
relate in the main to the requirements and problems 
of efficient shop lighting, and to the most suitable 
methods of meeting and solving them, with refer- 
ences to the systems which are in use. 

Natural light, to be fully utilised, must be that 
which comes through roofs. It may be supple- 
mented by that from windows in walls. These 
alone are made to suffice in storied buildings, and in 
offices. But they must be of large dimensions, other- 
wise the dead walls between the windows are in 
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shadow on dull days. Many shops which have 
enough light on bright summer days lack a suffi- 
ciency in winter, involving the cost of artificial 
lighting later in the morning and earlier in the 
evening, and more during some portions of the day- 
time than would be needed if window areas had 
been liberally provided. Abnormally dark days are 
exceptions, when artificial lighting must be fallen 
back on even in the best arranged system. 

Though the requirements of a workshop demand 
ample lighting it should be without glare and 
brilliancy. To avoid the blinding glare of sunlight 
is the reason why the saw-tooth roof (such as that 
illustrated in Fig. 20, on page 193 ante), with 
windows on the north slope only, is now so largely 
adopted. And no other light is admitted in this 
shop. The same object of avoiding direct light 
is sought by the use of blinds and shades to the 
windows in walls, of shades to lamps, and by methods 
of diffusion such as the use of dead light, or neutral 
tints for ceilings and walls. Some of these aspects 
are so well fulfilled by suitable systems of artificial 
lighting that many shops are more comfortable 
to work in by artificial illumination than others are 
by daylight. This is a matter, too, of growing 
importance, because of the increasing employment 
of night shifts. The very variable character of the 
supply of natural light in a shop which has been 
constructed with ample window area, suitably 
arranged, renders the light effects extremely 
variable. But artificial illumination is constant, in 
the absence of any breakdown in the supply system. 

To provide for the exigencies of dull days, the 
lighting areas must be proportioned on a liberal 
basis to harmonise with the reduced amount of 
lighting, and provision be made with blinds and by 
a dull neutral tint for the even diffusion of the excess 
of light. 

The cardinal problems, therefore, which occur in 
the lighting of the machine shops are first, intensity, 
sufficiency—the quantity of light admitted ; second, 
its regularity—equal distribution to avoid lighter 
and darker areas such as occur when machines and 
benches are located opposite to and between 
windows in walls; third, its regular diffusion, by 
which is meant the avoidance of glare and of 
brilliancy, which is effected by light or neutral 
colouring without gloss, a dull tinting. 

Sufficiency of light is a matter for calculation. 
This, too, is being standardised, like almost every 
other item and detail. The Illuminating Engineer- 
ing Society, of New York, has issued a Code 
of Lighting for Factories. Artificial light is taken 
as the basis. And the daylight conditions are given 
as being three times the minimum intensities 
adopted by the code for artificial light. The 
difference is explained by the accommodation of the 
eye to artificial illumination. The eye requires 
more natural light for satisfactory vision than 
artificial light. This code gives 3.50 minimum 
foot-candle intensity for fine manufacturing opera- 
tions, and a desirable foot-candle intensity ranging 
from 3.50 to 6.0. For special cases of fine work it 
ranks as high as 10.0 to 15.0 foot-candle intensity, 
for rough manufacturing operations as low as 
1.25 to 2.5. 3.50 is the minimum which is con- 
sidered suitable for the ordinary operations of the 
machine shop, but 5.0 is regarded as a standard. 
These intensities are measured in foot-candles on a 
horizontal plane. 

Foot-candle intensity denotes a standard that is 
related to candle-power, but which must not be 
confounded with it. The fgot-candle standard 
signifies the intensity of the illumination which is 
produced by a light of one standard candle-power 
on a surface 1 ft. distant from it, and lying at 
right angles to the rays from the source of light. 
So that the candle-power itself is related to the 
distance of the surface illuminated from the source 
of light, and varies inversely as the square of that 
distance. It also varies with the angle of inclina- 
tion which the rays of light make with the per- 
pendicular when the source of light is not situated 
over the surface illuminated, varying then with the 
cube of the cosine of the angle made. 

The actual amount of light obtained may be very 
much lower than that which the would 
suggest, and therefore close attention must be given 
to the elimination of the losses that arise from many 
sources which remain to be considered. 





In one of the annual reports of the Chief Inspector 
of Factories and Workshops it was pointed out that 
the minimum illumination of any workshop would 
be regulated by the albedo, or natural amount of 
light reflected from a body. That of dull iron is low, 
and therefore good illumination is necessary. He 
also observed in regard to machine shops that he 
found the daylight illumination of different 
of the benches varied from a minimum of 1.6 foot- 
candles to a maximum of 67 foot-candles, and under 
artificial illumination from 0.84 to 32 foot-candles. 
Enormous differences these, which reveal the chaotic 
condition of shop lighting. 

The relation which exists between the natural 
daylight and artificial is not readily determined, 
nor are the losses which occur in transmission 
through windows. The intensity of the natural 
light outside has been estimated at 100 candles per 
square foot on dull days, reduced to 75 candles per 
square foot where it passes through shop windows. 
Its value elsewhere than at the windows depends 
on its distribution and diffusion. 

The amount of light admitted through windows 
cannot be too ample, provided it is distributed 
properly. Generous areas of glass are therefore 
provided in new shops, being frequently continuous 
along the entire length of roof, as in Figs 19 and 20, 
on pages 192 and 193 ante, and of good width. In 
saw-tooth roofs (Fig. 20) the whole of the north 
slope is given to glass. Supplementary lighting 
from side windows is frequently abandoned because 
it produces shadows, and occupies wall-room that 
may be utilised for shelves, racks and pegs. 

Equal distribution of light is obtained by a suit- 
able arrangement of window glass, in contrast 
with relatively large roof or wall areas and small 
window areas. The problem is most easily solved 
by the continuous roof skylights illustrated, which 
admit the light at a moderate angle. Storied shops 
are placed at a disadvantage, which can only be met 
by the employment of large window areas. Wide 
floors, then, are necessarily dependent on artificial 
light on dull days. The benches and machines that 
are next the windows are subject to direct glare, 
and those about the centre are often in shadow. 

The equal diffusion of light is another way of 
stating the softening effects produced by ribbed 
glass, by shades, blinds and neutral tints of paints, 
all of which tone down strong sunlight and excessive 
brightness. Work cannot be done properly when 
the eyes are dazzled by an excessive amount of light. 
For although the pupil of the eye has a large power 
of unconscious self-accommodation, it will contract 
se much under strong light as not to admit sufficient 
to work by properly, besides which there is an extra 
strain thrown on the retina and optic nerve. The 
general illumination, therefore, should be of a 
uniform character. If it is very bright in places, 
and in shadow in others, the result is inefficiency 
and eye-strain, with, on dull days, frequent recourse 
to artificial lighting in the shadowed localities. 

In attempting to estimate approximately the 
candle-power which daylight transmits through a 
window two points must be remembered. One is 
that the estimation must include only the area of 
glass through which the sky is actually visible. 
That is, if the wall of an adjacent building comes 
into the line of vision, the portion of the window in 
which it interrupts the skylight must be deducted. 
One of the advantages of roof light is that obstruc- 
tions of this kind do not occur. The other fact is 
that the candle-power which is transmitted direct 
through a window must be divided by the square 
of the distance from the window to the surfaces of 
the machines or benches in order to find the candle- 
power actually available for working by. Nor is 
this all, for the assumption is that the glass is 
clean, which is often not the case. Therefore, 
frequent cleaning of windows is a matter of sound 
economy. 

The problems of artificial lighting are more 
involved than are those which are concerned with 
daylight, and they admit of several solutions. But 
the same general rules and principles apply equally 
to each. The same problems—those which concern 
the intensity of the illumination, its regular distri- 
bution, and its equal diffusion—arise, and are solved 
by suitable selection and arrangements of lamps and 
shades. Two rival systems of lighting exist, gas and 
electricity, each with alternative methods of utilisa- 


tion. The intensity of the light derived from 
artificial sources estimated as the candle-power of 
lamps should be translated into the foot candle- 
power standard of shop lighting to be standardised. 
Since the amount of illumination delivered at the 
machines varies with the square of the distance 
between the machines and the lamps used, the 
height of a shop must be a vital factor in determining 
the selection of the lamps. Arc lamps are more 
suitable for lofty shops than others. For shops of 
low or medium height other lamps are adapted. In 
addition, provision must generally be made for the 
local illumination of machines and benches, for 
work in course of erection, for working on vertical 
faces, and so on, conditions which were formerly 
met by gas brackets, and by candles and oil lamps. 

As in daylight illumination, too, the nature of 
the reflection from the walls and ceiling has a very 
modifying influence, as also has the obscuring 
effects of glass lamp-shades. For these the light 
and neutral tones are the best. Dark colours and 
tints absorb large quantities of light and reflect 
comparatively small amounts. Lamp glass absorbs 
so much light that the rating must be estimated 
— the globes in use, and not as that of the naked 
light. 

In considering and comparing artificial systems, 
each must be weighed solely in relation to the 
particular design of a shop and of its working 
requirements. The aim should be to make the 
artificial service fulfil as nearly as possible the 
functions of natural light. 

The intensity of artificial lighting is secured 
either by employing a few lamps of high power, 
or a large number of lamps of lower power. The arc 
lamps represent the first, the tungsten lamps, the 
mercury vapour lamps, the incandescent gas burners 
equipped with mantles the second. Equal candle- 
power may be secured in either selection and equal 
foot-candle standards, but all are not equally 
suitable for all machine shops. The regular dis- 
tribution of artificial light is secured better by some 
kinds of lamps under certain conditions than by 
others. 

In lofty shops the overhead are lamps provide 
a good distribution of light. If they are installed 
in sufficient numbers no dark areas are left in 
the shops. But if a shop roof or ceiling is low, 
these lamps are not so economical as are those of 
other kinds. The suitable limiting height is set at 
about 20 ft., at which and beyond the arc lamps 
are used to advantage, giving a powerful light with 
good distribution. The higher the shop the greater 
is their value, not only on account of the better 
dispersion of light, but also because their brilliancy 
is leés dazzling to the eyes of the workers. There 
is an extensive choice of these lamps, ranging from 
the older carbon arc lamps to the flaming carbon 
types, with an immense range in candle-power, and 
in the kinds of globes that surround the light. 

In the arrangement of roof lights it is well when 
practicable to avoid or lessen the shadows cast by 
belts and overhead cranes. Thus in the machine 
shop of Messrs. A. Ransome and Co., Limited, 
illustrated in Fig. 18, on page 191 ante, the arc 
lamps are situated, as already noted, below the 
cranes and at the sides of the shop. 

In low shops and in side galleries the filament 
lamps are better than arc lamps. A much larger 
number are required, but the illumination is more 
evenly diffused. The vapour lamps are 
also suitable. Each of these has the great advantage 
of requiring practically no attendance, while the 
arcs do. 

To these must be added the employment of small 
filament lamps, fixed, or portable for some classes 
of fine machine work, the shape of which throws 
portions into shadow. These may be rendered a 
measure of economy in lighting if the nature of the 
work is largely of the kind mentioned. It is 
obviously more economical to employ these lamps, 
with moderate supply of diffused light, than to have 
a very large supply where it is not required. This 
princip!e, however, must not be pushed too far, 
because extremes of lighting are bad for the eyes. 
But it is to be considered in certain circumstances, 
and each shop is a law to itself. Where machines 
are not crowded, where wide gangways and large 





vacant spaces occur, the general lighting need not 
be so intense as under the contrary conditions. It 
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GEARED TURBO-GENERATOR AT THE WESTINGHOUSE WORKS, MANCHESTER. 
CONSTRUCTED BY THE BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, LIMITED, MANCHESTER. 
(For Description, see Page 222.) 
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is better that the general illumination should be 
toned down than that the glare of powerful lamps 
should distress the eyes of the workman when he 
turns from his machine or bench. 

In laying down an installation it is better not 
to attempt to estimate closely on the basis of 
empirical data and formule. Approximations may 
be made in this way, but it is safer to adopt existing 
installations as a basis. There are plenty of well- 
lighted shops now. The lamp-makers are prepared 
to supply estimates which may be accepted without 
reserve when a firm has determined on a system of 
lighting. 





1500-KW. GEARED TURBO-GENERATOR AT 

THE WESTINGHOUSE WORKS, TRAFFORD 

PARK, MANCHESTER. 

Owrna to the steadily increasing load at their power 
station the British Westinghouse Electric and Manu- 
facturing Company, Limited, recently decided to 
replace an existing slow-speed reciprocator-driven 
generator of American manufacture by a steam-turbine 
driven unit. 

When planning the change three alternative schemes 
were carefully considered. The works periodicity 
was 25 cycles per second, and these three schemes 
were as follows :—There was already in use at the 
station a 1,500-kw. set running at 1,500 r.p.m. which 
had proved very satisfactory, and one obvious proposal 
was simply to duplicate this set. Another suggestion 
considered was to instal a high-speed turbine, direct- 
coupled to an alternator with a corresponding 
periodicity, from which a motor generator set would 
be driven. The third plan, which was that ultimately 
adopted, was to couple a high-speed turbine to a 
slow-speed alternator by means of gearing. This 
arrangement proved to be the lowest in ultimate cost, 
since although the initial outlay required was, owing 
to the gears, as high as that of the slow-speed turbo- 
alternator, the steam consumption would be 10 per 
cent. less owing to the more favourable ratio of blade 
speed to steam speed which became practicable with 
the higher revolutions of the turbine per minute. 

The reduction gears were supplied by the Westing- 
house Machine Company of Pittsburg, U.S.A., and are, 
we believe, the first provided with a floating frame to 
be seen in this country. The turbine as built runs at 
3,750 r.p.m., and is reted at 1,500 kw. The gearing 
transmits this load to a slow-speed alternator with 
salient poles, which runs at 750 r.p.m. 

The new plant had to be installed in the existing 


phragms being bolted to the top half of the casing. 
In lifting the top half no pipe joints have to be broken 
or valve gear dismantled, so that access to the interior 
of the turbine for examination or repair is easy. The 
diaphragm packings are of the labyrinth type, the 
strips being mounted on rings which are dovetailed 
into the diaphragm, so that each packing can be 
replaced as a unit if required. The details of the Rateau 
wheels and blading, as constructed by the British 
Westinghouse Company, have already been described 
very fully in our columns (see ENGINEERING, Jan. 13, 
1911, page 40), and the same system is still followed. 

The blades are of 5 per cent. nickel steel, and are 
milled out of the solid. They are forked at the root, 
and these forks straddle the rim of the wheel on which 
they are mounted and are secured in place by rivets. 
This plan is followed for all the single-stage impulse 
wheels, but the blading for the velocity compounded 
wheel is secured in a different way, the roots being 
dovetailed into slots turned in the rim. A very ample 
factor of safety is adhered to throughout, athough 
the mean blade speed is about 675 ft. per second. 

The diaphragms are of cast iron, and are split along 
the horizontal axial plane of the machine. The blades, 
of mild steel, are cast into place. In the case of the 
earlier stages the admission is partial, but is complete 
over the whole circumference in the later. 

It will be noted that the bearing pedestals are well 
separated from the turbine casing, so that there is 
little flow of heat to them by conduction. This is 











| At the high-pressure end the shaft is fitted with the 
|usual thrust or alignment block. The emergency 
governor is also fitted at this end. This consists simply 
of a plug fitting in a hole drilled transversely to the 
shaft axis. This plug is heavier at one end than at the 
other, so that under the action of the centrifugal force 
developed it tends to fly out, and this tendency is 
resisted by a spring. The strength of this spring is 
adjusted so that when the shaft speed rises about 
10 per cent. above normal it is no longer able to resist 
the centrifugal force. The plug accordingly moves 
out and trips a trigger, thus opening a valve on an oil 
relay, which maintains the engine stop valve open. 
The oil pressure being thus released, this valve closes 
automatically. 

The working governor and the oil pumps are 
driven by a skew-bevel or worm gear, as indicated 
in Fig. 9, Plate XXIII, and more completely, 
although to some extent diagrammatically, in Fig. 22, 
on the present page. The governor is, it will be 
seen, mounted horizontally, and at the tail end its 
spindle drives by bevel gearing a vertical shaft, which 
at the one end drives the main oil pump, and at the 
other actuates the tachometer. 

As indicated at the right-hand top corner of Fig. 9, 
a speeder gear is provided by which the normal speed 
of running can be varied through + 5 per cent. 

- The steam chest, with its three valves, is illustrated 
in detail in Figs. 20 and 21, page 221. The valve on the 
left is a combined stop valve and emergency valve. The 
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power station and is arranged as indicated in Figs. | 
L to 4, page 220. The turbine, the gear-box, and the | 
alternator are mounted on a concrete platform (see | 
Fig. 4), some 9 ft. or so above the ordinary floor level | 
of the station. The condenser, which has 4,300 sq. ft. | 
of cooling surface, is arranged transversely to the | 
turbine axis and immediately under the exhaust | 
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branch, to which it is connected by a large tee- 
piece, the third leg of which (42 in. in diameter) 
couples the system to the condenser of the previously 
existing slow-speed turbo- alternator, so that in 
case of an accident to either condenser, each tur- 
bine can use the other. This 42 in. pipe was pro- 
vided in the first place to connect turbines on the 
adjacent turbine test-plate to the new surface con- 
denser having 4,300 sq. ft. of surface, this condenser 
being specially made of such a size to obtain a higher 
vacuum than was possible with the existing condensing 
plant. Whenever the new condensing plant is used for 
the new red turbo-set the 42-in. exhaust branch 
will be blanked off.. An atmospheric exhaust and 
a connection to an Alberger jet condenser is also 
provided for, as shown at the left-hand bottom corner 
of Fig. 2. Two alternative systems of air pumps are 
also provided, in part because under present conditions 
a failure of the plant would be serious from a national 
standpoint, bringing the works to a stop, and in part 
for demonstration purposes, the firm having recently 
made some interesting and important improvements 
. their air pumps and ejectors, which will be described 
ater. 

A general arrangement cf the turbine and generator 
to a larger scale is reproduced in Figs. 5, 6 and 7, on 
page 221, which show the principal over-all dimen- 
sions. It will be observed that the -box occupies 
nearly as much floor space as either the turbine or the 
generator. 

From the sections, Figs. 9 and 10, on Plate XXIII, it 
will be seen that the turbine is a Rateau machine 
comprising one velocity compounded stage, followed 
by seven simple impulse vanee. As shown in Fig. 10, 
the rotor bearings are mounted in separate castings. 
These castings carry also the whole weight of the 
casing to which they are registered by turned semi- 
circular flanges. Accurate alignment of the rotor 
and casing is thus automatically secured. The casi 
is divided horizontally, the upper halves of the dia- 
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further diminished by the fact that water-sealed glands 
are provided, and the shaft is accordingly cooled by 
these as it leaves the casing. The high speeds of 
rotation now popular have materially diminished the 
energy expended in these glands, the frictional resist- 
ance of which increase nearly as the fifth power of 
the diameter, but only as the cube of the revolutions. 
With high speeds a pipe of small diameter provides 
the full head required for sealing the glands. In starting 
up steam is turned on to the glands, which-are thus 
| temporarily steam-packed ; but at about one-third the 
| normal speed of working the water pressure is sufficient 
to provide the seal, and the steam is cut off. The 
|gland at the exhaust end has merely to maintain 
a head equivalent to the difference between the 
atmosphere and condenser pressure. At the high- 
pressure end a labyrinth packing is used to wire-draw 
the steam down from the pressure in the first chamber 
to a vacuum of about 20 in. of mercury. The steam 
which leaks through this labyrinth is passed into a 
surface feed-water heater provided on the discharge side 
| of the condensate extraction pump. Thus all the heat 
| contained in the leakage steam, as well as that of the 
steam which is evaporated from the sealing water, is 
recovered, while at the same time the water gland on 
the high-pressure side is working under conditions 
similar to those existing on the low-pressure side of the 
turbine. Once sealed, these glands require no further 
the variations in the 
vacuum or in the load on the turbine. 
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main governor valve is shown in the centre and the 
overload by-pass valve to the right. The governor 
valves are controlled by oil under a pressure of 60 Ib. 
to 80 lb. per square inch. If the oil pressure fails for 
any reason, both governor valves close automatically. 
The valve spindles are ground a good fit to long bushes, 
no packing being used. 

Details of the reduction gear are illustrated in Figs. 
13 to 16, Plate XXIII. The principal dimensions of 
the gear relatively to those of the turbine and generator 
are given in the general elevation and plan, Figs. 5 
and 6. The gear was purchased from its makers as 4 
complete unit, and the turbine end bearing had to be 
made to suit. In the future, however, by arranging 
matters as indicated in Figs. 17 to 19, Plate xxiii, 
it will be possible to make some saving in the over-all 
length reducing the distance between the centre line 
of the turbine exhaust pipe and that of the gear from 
| 6 ft. 4} in. to 5 ft. 0} in. 
| The pinions have a pitch diameter of 6} in., that of 
| the wheels with which they gear being approximately 
| 333 in.; the circumferential pitch is 0.9 in. and 
the helical angle 30 deg. The main wheels have steel 
| rims secured to cast-iron centres, as indicated in Fig. 13. 
| The pinion is of steel throughout and, as shown in 

Fig. 14, is hollow from end to end. It is driven by 4 
shaft passing through its centre, and fixed only at the 
far end. This shaft, being long and flexible, accommo- 
dates itself readily to the movements of the floating 
frame. This, as best seen in Figs. 14 and 15, is sup- 
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ported on three cylinders, which are fed with oil by the 
ports and passages shown. An e’ detail, showing 
how the oil is conveyed to the frame without impeding 
the freedom of its motion, is given in Fig. 16. This 
shows a section through both the admission and 
exhaust passages. The port faces make a scraped fit 
with the spring-loaded bushes. 

Any horizontal swinging of the frame is prevented by 
struts which will be seen in Fig. 14. ese struts, 
whilst preventing horizontal motion, leave the frame 
free to tilt in a vertical plane by an amount sufficient 
to equalise the load passed through each half of the 
pinion. Axial motion of the whole is possible, because, 
as shown in Fig. 14, the pistons supporting the frame 
are not bolted to the casing, but simply rest on plane 
surfaces, and are thus free to slide. 

(To be continued.) 





INDUSTRIAL NOTES. 

Tue Minister of Munitions announces that he has 
made further Orders under the Munitions of War Acts, 
1915 and 1916, under which 161 additional establish- 
ments have been declared controlled establishments. 
The total number of controlled establishments under 
the Munitions of War Acts is now 4,212. 


The Ministry of Munitions forwards the following for 
publication :—In amplification of the announcement 
made by the Ministry of Munitions with regard to the rest 
period for munition workers at the end of September, 
it should be understood that the stopping and starting 
times for day and night-shifts will be as follows :— 
Day-shift stops at 5 p.m. or other usual stopping time 
on Wednesday, September 27, and resumes at 6 a.m. 
or other usual starting time on Monday, October 1. 
Night-shift stops at 6 a.m. or other usual stopping time 
on Thursday, September 28, and resumes at 5 p.m. 
or other usual starting time on Monday, October 1. 


The President of the Board of Trade has appointed 
a Committee consisting of Mr. H. Courthorpe-Munroe, 
K.C. (chairman), Mr. F. W. Goldstone, M.P., and 
Mr. J. C. A. Ward, to inquire into cases brought before 
them in which, after appeal to the general manager of 
the railway company concerned, it is alleged that the 
instructions regarding the release of railwaymen for 
active service, issued by the general managers of the 
British railway companies at the request of the Railway 
Executive Committee, have not been followed, and to 
report to the Board of Trade what action, if any, is 
called for in each case. Mr. G. J. Salmon, 3, Harcourt- 
buildings, Temple, E.C., will act as secretary to the 
Committee, and any communications should be 
addressed to him. 











The National City Bank in its last circular on 
business conditions calls attention, says The Engineering 
and Mining Journal, New York, to the alarming 
increase in the inefficiency of labour as follows :— 

“Tt is a deplorable fact that there are circumstantial 
and authentic reports going to show that labour, in 
some instances, instead of being inspired by higher pay 
to greater productiveness, is becoming less efficient. In 
one instance under our observation a large employer, 
whose attitude toward labour is that of sympathetic 
consideration, reports that after raising wages three 
times within a year the output per man is in serious 
degree less than before. The superintendents in 
immediate — of operations attribute these results 
to indifference, loss of discipline, and to the fact that 
other jobs can be easily had. It is needless to say 
that this development is disappointing to all who are 
sincerely interested in seeing the standard of wages 
and of living advanced.” 

It is discouraging to see, adds our contemporary, 
that the discountenancing of efficiency obtains the 
sanction of the American people collectively through 
Acts of Co’ , one of which proposes to make it 
illegal to institute time studies in Government work. 
The abolition of efficiency systems does not come from 
the men themselves so much as it does from the walking 
delegates, who foresee a curtailment of their power, 
activity and income, There is the underlying desire 
of human nature to throw thrift to the winds, to live 
from hand to mouth and to have a good time while the 
going is good. Therefore, if with nt circumstances 
& man can earn as much in five days as he used to in 
six, and the income is sufficient, why work more than 
five days ? 





The monthly report of the National Union of Boot 
and Shoe Operatives states that trade continued 
exceptionally busy owing to contracts for army boots. 
The Board of Trade for July were as follows :— 

Much activity continued in the boot and shoe trade 
and labour was in great demand. The Russian boot 
contract employed a large number of the available 
Operatives in most of the principal districts. Returns 
from firms employing 60,434 workpeople in the week 


ended July 22 showed practically no change in the 
number employed and an increase of 1.5 per cent. in the 
amount of wages paid compared with a month ago. 
Compared with a year ago there was a decrease of 1.6 
per cent. in the number employed, but an increase of 
3.4 per cent. in wages paid.” Disputes, adds the 
report, have been very scarce, and those that had 
occurred had been dealt with either by the local or the 
national officials and no stoppages had taken place. 





** There is presumably some ground for the belief,” 
says The Textile Mercury, ‘‘ that an attempt is afoot to 
fasten the Labour Exchanges as a millstone around the 
industrial neck. The belief is at any rate accepted in 
well-informed quarters in Yorkshire, and the attempt 
to force these superfluities upon employers and 
employed is strongly resented. There is little to show 
any need at all for the continued existence of the 
exchanges. Certainly they are extraordinarily ex- 
pensive pieces of machinery, and idle pieces at that. 
Nothing is done by them that was not done efficiently 
without them or that could not be again done in their 
absence. Whether we like it or not we have to pay 
for the upkeep of these redundant institutions, but 
hitherto we have at least had the privilege of passing 
over them in the engagement of employees. If the 
plot succeeds, this privilege will be lost. Willy-nilly, 
we shall have to give or take employment through the 
exchange under vy of a heavy fine for asserting 
one’s right as a man to make contracts of service 
independently. The tyranny is as monstrous a one 
as has been conceived, and it can be seen that the 
exchanges are in a desperately bad way when they 
have to be bolstered in this fashion. Were there any 
particular good in these institutions they would make 
their own way in the world, aided as they are by their 
official status and their lavish subventions. They 
would acquire a natural monopoly of the labour 
market ; but just because they have not done so, and 
because there are axes to grind, the attempt is made 
to force an artificial monopoly upon us. Let it be 
trusted that Englishmen have not forgotten the right 
answer to give to this kind of audacity or the right 
emphasis in giving it.” 





The forty-eighth Trade Union Congress opened its 
sittings at the Town Hall, Birmingham, last Monday, 
under the chairmanship of Mr. H. Gosling. The 
delegates numbered 663, representing a total of 
2,850,547 workpeople. They were welcomed by the 
Lord Mayor of Birmingham, erman Neville 
Chamberlain. In the course of his speech, after deal- 
ing in general terms with the war, Mr. Chamberlain 
said that the signing of was bound to be followed 
by a period of difficulty. He hoped, however, that 
something would be done in the way of economic 
treaties between this country, the Dominions and the 
Allies to prevent our being exploited by those who 
had stood aside while the battle for freedom was being 
waged, and he believed that in regard to plant and 
machinery employers were better equip to-day 
than ever before, but they knew that if they were to 
maintain their stand against competition they had to 
get the last ounce out of the plant and machinery. 
Therefore, in return for shorter hours and higher wages 
they would want labour to bes forth its utmost effort. 

Mr. H. Gosling then delivered his presidential 
address. He stated that much of the credit for an 
adequate supply of munitions was due to the work 
of the Right Hon. Arthur Henderson, M.P., who was 
now Labour Adviser to the Government, but they 
would not be content until Government had admitted 
the unanswerable logic of their case in demanding the 
creation of a Ministry of Labour. They also wanted 
the State to take over the mines, railways and shipping, 
and to control the great storage warehouses and 
granaries. The problems which would have to be 
solved on the declaration of peace were most serious, 
and Government should take all the necessary <s 
in advance by organising the extensive public wor 
of all kinds that must necessarily be undertaken, so 
as to prevent the occurrence of any widespread or 
lasting unemployment. He asked whether after the 
war employers would not agree to put their business 
on a new footing by admitting the workmen to some 
participation, not in profits but in control. 

After deliberating upon old-age pensions, the 
Congress considered a resolution oles upon Govern- 
ment to nationalise the railways completely, and at 
the same time to arrange for the trade unions concerned 
to have such a share in the management of the railway 
system as would enable railway workers to have a real 
voice in the control of the conditions of their life and 
work. Mr. Havelock Wilson opposed the resolution ; 
he asked whether the railwaymen had reflected upon 
what State control involved. He asked also whether 
they had not had sufficient experience of officials ; 
personally, he added, he would rather deal with “ the 
rottenest shipowner ” than with a State official. 
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the charges which had been put forward at the Bristol 
Congress last year in regard to hindrance being placed 
by labour in the way of the output of munitions; it 
was suggested that the charges in question emanated 
from “a sinister crowd in the Civil Service—the 
Labour Exchanges—who had prepared the documents 
for Mr. Lloyd George.” Mr. Havelock Wilson also 
condemned the Labour Exchanges and spoke against 
the suggested appointment of a Labour Minister, say- 
ing that such a Minister would be “as helpless as a 
child in the hands of the officials.” A card vote was 
taken on the clause for appointing a pg i of 
Labour, when the motion for referring the clause back 
was defeated peony unanimously. 

A report of the Parliamentary Committee was then 
put forward stating that there had been correspond- 
ence with the Ameri¢an Federation of Labour, the 
latter recommending “ the holding of an International 
Trade Union a at the same time and place as 
the meeting of the plenipotentiaries arranging terms 
of peace.” epee | vote taken after discussion the 
recommendation was rejected by a majority of two to 
one, it being deemed impossible to have any dealings 
with delegates of the enemy nations, 

A resolution in favour of the adoption of an eight- 
hour day, with a view to facilitate the problem of 
unemployment, was agreed to without discussion. 

The Congress met again on Wednesday, when 
the following resolution, introduced by the Parlia- 
mentary Committee, was considered: ‘‘ Whereas by 
conversations between the Minister of Munitions, the 
Right Hon. Lloyd George, M.P., and representatives of 
organised labour, it was agreed that in all cases where 
Trade Union rules and customs were relaxed they 
should be restored after the war, this Congress empowers 
the Parliamentary Committee to call for the status quo 
ante when peace is declared. And whereas the 
Munitions Act was passed subject to this solemn 
ordination, this Congress demands that Government 
shall insist upon employers, individually and collec- 
tively, keeping faith with organised labour, and, 
further, should there be any betrayal of this trust, the 
Parliamentary Committee shall call a special Congress 
and invite those Ministers of State to be present—with 
a view to their answering questions relevant to the 
matter—who urged the workers in a time of national 
peril to forgo rights and privileges which had taken 
many years of unity and sacrifice to secure.” 

The above resolution was carried by a large majority 
after the defeat of an amendment put forward by a 
member who proposed deleting the latter portion 
dealing with the presence of Ministers at the special 
Congress referred to. 

A resolution covering the “ national organisation of 
industry, the formation of a Ministry of Labour and 
Industry, the national control of land, the national 
ownership of food warehouses, of war munitions 
manufacture, of mines and railways, and a first claim 
for the State on the use of shipping,” was passed 
unanimously. 

Other resolutions adopted at Wednesday’s meeting 
dealt with the employment of men after demobilisation, 
with a compulsory week of 48 hours maximum and a 
minimum wage of 30s., with pensions, education, 
housing, &c. 








CoLLtecE CaLenDARS.—The syllabus for the Engineer- 
ing Department of University a Sa or the 
ensuing academical year, has just issued. Term 
commences on October 2, but the examination for the 
admission of new students will be held on September 26, 
and application for admission must be not later 
than September 20. As the result of this examination, 
supplemented by further Rae the Goldsmid Scholar- 
ship will be awarded. Full particulars can be obtained 
on application to the Secretary, University College, 
London.—The new session of the Royal Technical 
College, Glasgow, cc on Octo 26. The 
courses of instruction of special interest to engineers are 
those in Civil, Mechanical, Electrical and in Mini 
Engineering, and Naval Architecture. Both day 
evening classes are provided, and there are a 
laboratories and denboneaia, full iculars of which 
can be obtained on application to the college.—The Cit; 
of Bradford Technical College, the new session of whic 
opens on the llth inst., pays special attention to the 
needs of the local textile trades, but is also well equipped 
on the engineering side. ‘This is under the direction of 
Feelanser Uhemneck. By a reciprocal ent with 
the University of Leeds third-year students in the 
Engineeri course may attend the laboratories at 
Leeds for work on the refrigerator plant, air com 
and hydraulic installation.—The new calendar for the 
South Wales and Monmouthshire School of Mines has 
just been issued, giving pa of the tions 
and scheme of study to followed by candidates for 
the joint diploma in coal mining issued by the University 
College of South Wales and Monmouthshire in association 
with the School of Mines at Treforest. This school is 
well supported by the principal collieries in the district, 
and is provided with an able teaching staff and well- 
equipped laboratories. Particulars can be obtained on 








At Tuesday’s meeting reference was first made to 


application to the Secretary, 4, Mount Stuart-square, 
Cardiff 
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CONSTRUCTED BY THE 


DRILLING AND TAPPING MACHINE. 


LANGELIER MANUFACTURING COMPANY, PROVIDENCE, R.I., U.S.A. 














Fig. 1. 


THE machine illustrated above is designed to drill 
and tap a single hole at one setting, or, where an in- 
dexing jig is used, several holes in line, radially. While 
the drilling spindle travels about; 5,000 r.p.m., the 
tapping spindle is reduced to a safe tapping speed. The 
tapping spindle is equipped with an automatic reversible 
tapping device, and both spindles are provided with 
independent stops, having micrometer adjustments. 

The top drill runs in a slip bushing, carried by a 
steady jig; this slip bushing ioe in alignment with 
@ liner bushing in the jig. When the jig is brought 
under the tapping spindle this comes in alignment 
with the drilled hole, so that no bushing is required | 
for the top, this running clear in the liner bushing. 

Both spindles are depressed at the same time by 
one feed lever. The design of the work as, for example, 
the cap of a fuse, is such that no great pressure is 
necessary to clamp it during the drilling and tapping 
operations, so that in this instance a tension spring 
operating a plunger does very aiicely. 

As the hole is located a certain distance from the 
face of the cap, and is required to be at right-angles 
to two wrench holes on the round nose of the piece, 
two points of location are used. The pl r is 
recessed to a fit on the nose, and provided with two 
locating pins which engage the wrench holes. The 
face of the work bears against a floor plate having an | 
integral locating plug, this latter centralising the work | 
a it is dlemged Yeowoun the plunger and the floor 
plate. 

An automatic ejector is provided, so that when the | 


plunger is withdrawn at the completion of the tapping ste 


operations the work is automatically ejected, the 





| the end of the open position is reached 


| carries the jig under the tapping column, when the 
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stroke. The speed of return is also adjustable, an air 
valve regulating the buffer, while the flat spiral spring 
| operating the return of the carriage is also adjustable 
| for tension. 

This machine will be found useful on a great variety 
of work, as the jigs may be changed to suit any work 
within its capacity, while taps up to 1/4 in. may be 
used with safety. 

It is made by the Langelier Manufacturing Company, 
of Providence, R.I., U.S.A. 


operator therefore being only obliged to load the fresh 
work, 

The ejector consists of two fingers carried by a yoke, 
as can be easily seen in the illustrations. The clamp- | 
ing plunger, described above, has a rack out in the | 
lower side, this engaging a segment operated by the | 
hand lever shown on the left-hand side of jig. In the | 
shaft carrying the segment a ratchet is cut into which 
& pawl engages when the plunger is in its extreme | 
forward or clamping ition. As the plunger is | 
opened by depressing the hand lever the ratchet carries 
with it the pawl which, by a connecting rod, operates 
the yoke shown on right-hand side of jig. Just before 
the pawl is 








Tue Unirep Srares Stert CorporatTion.—An extra 
“thcve aan Sertton ot 1 OF soa Gusset. Biases Sued! Ceuperstion. 
: of the Uni ates on. 
rn : ~~ the reer ed — to nemmal, co that The balance available for dividend for the quarter ending 
there is no interference in loading. =. |June 30 was 65,706,260 dols., as compared with 

To operate, the hand-lever on the jig is depressed, | }4 572,564J. in the corresponding period of 1915. Hence 
bringing the plunger to the open position. The work | the welcome special 1 per cent. now proposed to be die. 
is inserted at one end into the recessed end of the | ae and E ay =i aeente - —— yy 

unge i i i ols. ot o ie ex 
pt eRe) ns cam nae = aa aadtannenns | provided for A of increased profits, but the surplus 
eee j ied forward at thie close of June was 47,964,535 dols., 

The right hand of the operator drilling the tap size | carried forward a Sat Ee Sane 

ng pe . 5 | as com with 8,267,645 dols. at the close o > 
hole depresses the feed lever of the spindles. With- | j9)5 © profit earned upon the company’s 508,302,500 
drawing the spindle and pressing down the foot lever | dols. of outstanding common stock for the quarter ended 
June 30 was at the aepeenaty setae 64 ar ieee 
tapping operation may be completed. As soon as/annum. The net earnings for t e ° 4 
the tapping spindle is withdrawn the foot lever is | were ome "yor egg ge y3 age 
ee con Seer epee Se en oe -_ Mey,’ 27,884,879 dols.; and. June, 28,147,473 dols. ; 
ished work, and the jig is ready for inserting a new | _ aiing an aggregate of 141,839,652 dols. The unfilled 
piece by the time it has returned to the first position. | orders on hand at the close of June this year amounted 
Gibs are provided to compensate for wear, while the | ¢¢ 9,640,458 tons, which will keep the plant fully pon rer 
at either station are adjustable, pneumatic | for several months. Further new business is also sta 
buffers absorbing the shock at the end of the return | to be coming in at a satisfactory rate. 
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THE MATHEWS GRAVITY CARRIERS. 


We illustrate in Figs. 1 to 5 on the present page 
an elevator and a gravity carrying device constructed 
by Messrs. W. and C. Pantin, 147, Upper Thames-street, 
E.C. The elevator consists of a lattice frame carrying 
a wrought-iron track, the elevator’ proper consisting 
of a continuous chain with slats 34 in. by ¢ in., having 
a flanged roller on each, running along the iron inclin 
guides and forming a continuous apron, provided with 
claws to prevent the material transported from falling 
sideways. The elevator, a portion of which is seen in 
the view Fig. 1, is designed for the transporting of 
shells or shell billets; it is operated by an electric 
motor, the power of which depends upon the height of 
lift, the weight of the billets to be dealt with and the 
travelling speed. The elevator is fed automatically by, 
or, a8 the case may be, delivers upon, a gravity carrier 
shown in Figs. 2 to 4. The carrier is built up in 
sections, each section consisting of a frame 8 ft. in 
length and very similar in general construction to the 
sections of a contractor’s narrow-gauge portable 
railway. The sections are connected ther ~~ 
hook joint, shown on the left-hand side of Fig, 3. e 
rollers, one of which is illustrated in Fig. 4, are built 
up of solid drawn steel tubes with roller bearings. The 
type shown in Fig. 4 is the one supplied for special 
purposes, such as the carriage by gravity of petrol 
cans, barrels, &c. Its length is 1 ft. 2 in. between 
the flanges. The standard length of rollers for billets 
and shells is 8 in., these rollers having no flanges. The 
rollers are easily inserted into the frames, and these, 
|when built up complete, are supported on trestles 
| provided with means to make up for any unevenness 
|in the ground level and to insure a gentle gradient 
| towards the place of delivery. A main gravity carry- 
ing line, connected by curved sections having taper 
rollers with secondary gravity lines at right angles 
with it, is built to deal with the distribution over a 
factory of shells in various degrees of completion. 
Fig. 5 shows another type of gravity carrier which 








Messrs. Pantin build for circular billets or partly turned 
shells; this consists of wheels 2} in. in diameter, 





formed of Se revolving on ball bearings and 
carried in angle brackets. 























CanaDIan Cars ror Russ1a.—A first order for 7,000 
box cars has been placed at Ottawa by the Imperial 
| Munitions Board on account of the Russian Government. 
| The order has been divided chiefly between the Canadian 
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| Car and Foundry Company and the National Steel Car 
| Company. ny peed contracts are likely to be let for 
as many as 50, cars. 





| Manoanese One at I1rsepe.—Much of the manganese 
ore wanted for the German steel industry now comes 
| from the Ilsederhiitte, near Peine, east of Hanover. 
| The occurrence of manganese ores was known, but the 
ores were practically ible, lyi immediately 
underneath the village of Iisede, A large portion of this 
village had to be removed ; this has been done since the 
| war began, and the works are said to have paid 33 per 
cent. in dividends last year. The district of Peine a 

| roduces petroleum, and there is a petroleum refinery at 

eine. 
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COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 


We give below a few data on several Colonial and 
foreign engineering projects taken from the Board of 
T Journal. Fuller information on these projects can 
be obtained from the Commercial Intelligence Branch, 
Board of Trade, 73, Basinghall-street, London, E.C. 

New Zealand.—_H.M. Trade Commissioner in New 
Zealand reports that tenders will be received by the 
Gisborne Borough Council, up to noon on October 2, 
for the supply, delivery and erection, at the municipal 
electric power station, of a cooling tower for cooling the 
circulating water used for condensing 9,000 lb. of steam 
per hour. A preliminary deposit of 20/. must accom- 
ae each tender. According to an extract from the 
peal a forwarded by H.M. Trade Commissioner in 
New Zealand, the Wangenui Harbour Board has decided 
to complete a deep water harbour scheme which will 
enable the bert of eight liners inside the river mouth. 
Plans prepared y the Board’s engineer have been 
approved. The Imperial Trade rrespondent at 
Dunedin —— that the Dunedin City Corporation is 
about to for authority to borrow 140,000/. for the 
p of ing out a scheme for augmenting the 
city’s water supply. The necessary pipes and fittings 
will not, however, be purchased until pre-war prices are 
restored. Meanwhile, the necessary tunnelling, which 
will occupy a considerable time, will be proceeded with. 


South Africa.—The Commercial Intelligence Branch 
is in receipt, from the London Agents of the Corporation 
of the City of Capetown, of a copy of the specification, 
conditions and form of tender in connection with a call 
for tenders by the Corporation of Capetown for the 
supply and delivery of pumps, motors, piping, overhead 
cranes, penstock gates, screens, valves, &c. (contract 
No. 1). This call for tenders is in t of supplies 
required for the scheme for the disposal of sewage in the 
Capetown suburbs. 

Spain.—The Gaceta de Madrid notifies that tenders 
will be opened at the ‘ Direccién General de Obras 
Piblicas, Ministerio de Fomento,” Madrid, on Sep- 
tember 16, for the clearing away of rocks in the river 
channel of Bilbao. The estimated value of the contract 
is 1,981,221 tas (about 84,300/. at current rate of 
exchange). ork must be commenced within a period 
of two months from the date of the award of the contract 
and completed within five years. The Gaceta also 
contains @ call for tenders by the Madrid Corporation 
for the extension of a school building in that city at an 
estimated cost of 78,449 pesetas (about 3,300/. at current 
rate of exchange). Tenders will be received at the 
**Casa Consistorial, Plaza de la Villa, 4,’ Madrid, up to 
September 18. 

Argentina.—The Boletin Oficial (Buenos Ayres) con- 
tains a Decree + apa Se project for the extension of 
the National Prison at Buenos Ayres at an estimated 
cost of 867,756 8 currency (about 75,900/.). The 
Boletin also publishes a Decree approving the expenditure 
(as soon as funds for the purpose may be available) of 


67,050 pesos currency (about 5,900/.) on the construc- | 8 


tion of works necessary to prevent the overflowing of the 
Rio Negro at the town of Conesa, Territory of Rio Negro. 
The Boletin further —— a Decree authorising the 
Argentine Irrigation ment to carry out investiga- 
tions and draw up a scheme of works for the develop- 
ment of irrigation in the Department of Metan, Province 
of Salta, by the extended utilisation of the waters of the 
rivers Concha, Metan and Yatasto. 





Imports INTO FRANCE AND ALGERIA.—In agreement 
with the British Government, the French Government 
has set up at King’s House, Kingsway, London, W.C., 
a special office for the issue of licences for the importation 
into France and Algeria of goods of British production or 
manufacture which are included in the list of articles 
pee to be imported into those countries. The 
ollowing procedure has been laid down for the working 
of this service :—The application for a licence must be 
drawn up strictly in accordance with the form provided, 
and include a certificate to the effect that the place of 
production or manufacture of the goods is situate within 
the British Empire, that is to say, either in the United 
Kingdom or in a British Dominion, Colony or Pro- 
tectorate. This certificate (which is inserted on the 
form of application itself; must be signed on behalf of 
the Chamber of Commerce of the district or town in which 
the merchant concerned carries on his business. The 
form should then be forwarded by the applicant to the 
Board of Trade, Gwydyr House, London, 8.W., which 
Department, after examining the application, will 
“viser’’ the same and forward it to the French office 
in London. On receipt of this document, the French 
office will, unless there are reasons to the contrary, issue 
an import licence, which will be tched in original to 
the actual consignee of the goods im France, and of which 
a copy will be addressed to the exporter in this country. 
In to prevent delays and difficulties, applicants for 
licences are ially recommended: (1) To draw up 
their applications in as precise a form as possible, as 
re; e number and ription of the packages, the 
marks and numbers thereon, the description of the goods, 
and the quantities to be exported. (2) To specify on the 
—— in a legible manner, the name and address 
of the consignee and the D nag of discharge in France or 
Algeria ; and to furnish the description of the goods in 
both French and English. The French office in London 





will not o~ licences for the import into France or 
Algeria of diamonds, woods and metals, and those parts 
or ies of aut biles of which the importation 


into France is prohibited. In these cases applications for 





import licences should be made by the consignee to the 
competent authorities in France. 


ELECTRIC UNDERTAKINGS IN JAPAN. 


A sTaTIsticaL report of electric undertakings in Japan, 
recently issued by the Department of Communications, 
states that the first electric ee in Jai was 
only directed towards the supply of electric lights in 
Tokyo, by the Tokyo Electric Light Company, in 
November, 1887, with one home-made 75-lamp dynamo 
(afterwards replaced by two 200-lamp Edison meer 
installed at Nihonbashi. In the following year the com- 
pany constructed three more power stations, while the 

obe Electric Light Company installed four 20-kw. 
Edison dynamos and commenced the supply of light 
in Kobe. 


The aggregate capacity of generating stations in J 
at the end of 1888 came to about 500 kw. In y, 
1889, the Osaka Light Company ado the high-tension 


alternating-current system for the time and opened 
its business in Osaka with one 30-kw. dynamo (1,040 
volts) of the Thomson-Houston t; In the following 
— . light ly business was started in 

yoto, Nagoya and Yokohama, and thus the total 


capacity of generating stations reached 1,500 kw. at the 
end of 1890. Thereafter the electric business made 
steady p , and the first electric traction under- 
taking in Japan was the electric tramway which was 


opened in Kyoto in 1895. 

The electric unde’ i in Japan continued te in- 
crease in importance, and in due course the question of 
transmitting power to a long distance was taken into 
consideration. As a result, in 1899 an enterprise was 
— in the town of Kori for the transmission 
of electric power over a ce of 15 miles at a 
pressure of 10,000 volts, the electric capacity con- 
cerned being 300 kw. This unde ing having proved 
a success, the voltage was further ced and the 
distance of transmission extended. Towards the end of 
1907 the Tokyo Electric Company established a hydro- 


electric power-station at Komahashi, Yamanashi Pre- 





, the ity of which is 15,000 kw., transmitting 
that power to Tokyo over a distance of 50 miles, to supply 
electric lights in Tokyo at an extra-high tension of 
55,000 volts. In view of this successful undertaking of 
the Tokyo Electric Light Company similar undertakings 
have been contemplated at various places, availing 
themselves of the water-power abundant in the country. 
Among those undertakings the enterprise of the Ina- 
washiro <9 ogg Company is the largest one ever 
established in Japan. In October, 1914, the company 
completed the work of the first hydro-electric generating 
station in the neighbourhood of the Lake Inawashiro, the 
capacity of which is 14,000 kw., transmitting the power 
to Tokyo over a distance of 140 miles at an extra-high 
tension of 115,000 volts. 

At the present time electric undertakings in Japan are 
showing a rapidly progressive tendency ; at the end of 
1913 the total capacity of generating stations (exclusive 
of those under construction) amounted to 503,541 kw. 
The length of tracks having electric traction reached 701 
miles at the end of 1913, whereas it was only 72 miles at 
the end of 1903. In 1910 the Hydraulic Power Investi- 
ation Bureau, which was continued to 1913, was organ- 
ised for the purpose of investigating hydraulic power to 
be utilised for generating electric power. The available 
hydraulic power in Japan is estimated by the said bureau 
at about 2,300,000 horse-power. 





New AMERICAN AntI-ArRoRaFT Guns.—According to 
Aviation a new journal devoted to aeronautical 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Glasgow Pig-iron Market.—Business is still suspended 

in the Glasgow pig-iron warrant market, while the 
stocks in store remain much as they did a week ago. 


Scotch Steel Trade.—Conditions in the steel trade 
throughout the west of Scotland continue much on the 
same lines as last week. Except in cases where a com- 

overhaul of the machinery has been rendered 
snenenee Sy: Se cee see = Oe ae = *. 
the greatest activity still vails, and there.is every 
evidence that in the months to come this will be well 
maintained, the many Government contracts at present 
on hand being cient to keep the works busily 
employed for a very considerable period. It is confi- 
dently expected that, after the repairs to the 
machinery have been completed, a very considerable 
increase in production will be effected, a condition of 
affairs much desired by the Ministry of Munitiens, for at 
all costs the output must bé kept up to the required 
standard. While i mercantile export is particu- 
larly dull, large and important shipments of war material 
are being made to the various Allies, Italy and Russia 
at the moment being heavy consumers. In consequence 
the question of delivery is again cropping up, manufac- 
turers finding the greatest difficulty. in meeting their 
customers in this respect. Government restrictions, of 
course, have put an end for the time being to preferential 


orders, otherwise there might be a solution with premium 
prices which would be willingly paid. All over, prices 
are firm, and 


the eral position strong, and it is being 
more fully Sia aretey day that nothing must come 
in the way of the output of finished material for war 

urposes. For steel ship — the quotations still run 
song 15l. per ton up ; boiler plates, 16/.; and 
angles, 14/. 5s. or thereabouts. 


Malleable Iron Trade.—If anything, the boom in the 
malleable iron trade is on the increase. Government and 
many other buyers, despairing of having all their demands 
met by the steelmakers, who cannot possibly guarantee 
delivery by a specified date, are now turning their 
attention to iron instead. This has considerably added 
to the pressure in the various producing works where 
the labour problem is still of vital importance. ' Directly 
or indirectly, everything turned out is on Government 
account. ‘‘Crown” bars are still quoted as a week 
ago—14/. 12s. 6d. per ton, less 5 per cent. for the home 
market, and 14/. 5s. and up for export. 


Scotch Pig-iron.—With the continued scarcity of raw 
material it seems almost impossible to satisfy the 
demands made by our own Government and those of the 
Allies for the requisite supplies of all grades of pig-iron, 
and under these circumstances it is only natural that 
none is being disposed of for other than war purposes. 
In the Glasgow market, for instance, no hematite can 
be obtained otherwise, and with the scarcity of foundry 
grades also, and particularly No. 1, the position is 
certainly rather strained. Press keep firm. 

Shipbuilding in August.— While the output of 
mercantile shipping for August is low, compared with 
what it was in pre-war years, it is considerably in 
advance of the totals either for August of 1914 or of 
1915, while the tonnage is the second highest recorded 
for any month this year. On the Clyde, the tonnage 
was 19,000 tons for three vessels, the only other river 
which launched anything being the Dee, During the 








of which the first number was published in New Yor 
last month, the United States battleships Texas, Pennsyl- 
vania and Nevada, of the Atlantic Fleet, are bei 
equipped with new anti-aircraft guns of exce tional 
range. These have been developed through 
experiments conducted by the Bureau of O: duri 
the last three years under the direction of Rear-Admi 
Strauss, and special credit for the design is given to 
R. G. Marvell, Commander A. L. Norton (retired) and 
Commander C. B. McVay. The are 3-in. bore and 
50 calibres long, and it is claimed that they have a 
vertical range of 27,000 ft. 





\ 

War Taxes tn Norway.—The Norwegian Govern- 
ment, says the Anglo-Norwegian Trade Journal, has 
—— the subjoined war taxes on shipping profits for 
1916-17 to meet the extraordinary internal expenses 
caused by the war :— 


Kroner. 
5 per cent. on the first .. 5,000 
7 » onthe next.. 10,000 
10 ae a ee 15,000 
124 o * 20,000 
15 ” ” 25. 
17} as an 30,000 


os . on any excess profit. 
(1 kr. = 1s. 1}d.) 





Tue Institution or AuToMoBILE ENGINEERS.—The 
first meeting of the session of the Institution of Auto- 
mobile ineers will be held on Wednesday, October 11, 
1916, in the Hall of the Royal Society of Arts, John- 
street, a W.C., at 8 p.m., when the President, 
Mr. L. A. Legros, M.Inst.C.E., will deliver his presi- 
dential address. The address will contain, among other 
things, a valuable collection of data in reference to 
torque curves of internal combustion engines. Cards 
of invitation to the meeting may be obtained on applica- 
tion to the secretary of the institution, 28, Victoria- 
street, Westminster, S.W. It is ho that this year 
it will be possible to arrange for the full number of 
meetings, but meantime the institution is engaged on 
much important work in connection with research and 
standardisation, the results of which should be available 
for the members before the end of the session. 





eight ths just ended there have been launched on 
the Clyde 30 vessels with a gross tonnage of 93,785 tons, 
as against 57 vessels of 170,268 tons in the ge me 
ing period ‘of last year. No Government work is included 
in any of these figures, so that it is quite apparent that, 
despite the rumours current some little time ago with 
regard to mercantile shi ing, no increase of output 
has yet been obtained. While all the yards are fully 
employed, no new contracts fall to be noted during 


August. The following table gives the on the 
four — rivers from January till the end of last 
month :— 

Clyde. Forth. Tay. Dee. 
Vs. Tons. Vs. Tons. Vs. Tons. Vs. Tons. 
30 93,785 9 5,709 3 7,950 17. 3,322 


Interesting Launch at Alloa.—On Friday, the Forth 
Shipbuilding and Engineering Company, Limited, the 
new firm which recently took over the oni ard in Alloa 
formerly owned and worked by Messrs. Mackay Bros., 
launched their first vessel, the Countess of Mar, built 
for London owners. This new steamer is 285 ft. in 
length and of about 3,800 tons carrying capacity, being 
constructed for a general cargo trade. Triple-expansion 
engines have been supplied by the North-Eastern Marine 
Engineering Company, Wallsend-on-Tyne. 





AMERICAN PETROLEUM.—The quantity of petroleum 
marketed in the United States in 1915 was 281,104,104 
barrels, valued at 179,462,890 dols. There was more 
American crude petroleum marketed last year than in any 

revious twelve months in the history of the industry. 
he increase over 1914 was nearly 6 per cent. 





GeRMAN SHIPPING AFTER THE War.—The German 
shipping journal Hansa, in reviewing the chances of the 
different countries as merchant shipping after 
the war, admits that Germany will be seriously handi- 
capped. Her ce ong Bsa not rea any golden 
harvest, and whilst ips of almost all other countries 
have kept crossing the sea, the German ships have been 
idle. It is, however, expected that the German Parlia- 
ment will endeavour to help the German merchant navy 
in every way, and the sooner this is done the more active 
will be the initiative of German shipowners. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
South Yorkshire Coal Trade.—Export restrictions are 
responsible for a falling off in the despatch of manu- 
facturing fuel, considerable difficulties being experienced 
in this section of trade owing to the lack of transport 
and the commandeering of supplies. The requirements of 
neutrals are heavy, but reserves are limited. Best steams 
are in strong request, especially on railway account, the 
companies endeavouring to lay in stocks and make their 
position secure against the coming winter. Last season 
stocks ran very short, and at one period several of the 
companies. were living practically from hand to mouth. 
Heavy tonnages are going into works, the pits, with their 
reduced staffs, being kept at full stretch to cope with 
the demand. Cobbles and nuts are being much sought 
after by factories in all parts of the country, and the 
collieries have little, if any, stock on hand. Slacks are 
somewhat firmer than a fortnight ago, with every appear- 
ance of returning to their former strong position. A 
considerable t ge has lated in view of anti- 
cipated arrangements for export to Italy. Cokes are 
scarce, and making top prices. So far as house qualities 
are concerned, the demand keeps well above the average. 
A considerable amount of stacking is going on for winter 
use, and the demand of the gas companies is exceptional] 
brisk. The whole of the output is readily absorbed. 
Quotations: Best branch hand-picked, 20s. 6d. to 
21s. 6d.; Barnsley best Silkstone, 17s. 6d. to 188. 6d. ; 
Derbyshire best Brights, 17s. 6d. to 18s. 6d.; Derby- 
shire house, 16s. to 17s.; best large nuts, 15s. 6d. to 
16s. 6d.; small nuts, 15s. to 16s.; Yorkshire hards, 
16s. 6d. to 17s. 6d.; Derbyshire hards, 168. to 17s. ; 
best slacks, 12s. to 13s. ; seconds, 10s. 6d. to lls. 6d. ; 
smalls, 8s. to 98. per ton. 





Tron and Steel.—Large steel firms in Sheffield are now 
in the excellent position of being able to accept or turn 
down orders of such a capacity as would have created 
a boom in ordinary times. Manufacturers, however, 
are not able to cope with many new orders as they are 
already in arrears in delivery of all kinds of tools, cutlery, 
&e., orders for which are rapidly accumulating. The 
market for common irons is still in an unsettled condi- 
tion, and a position has arisen with regard to Derbyshire 
brands which has brought buying nearly to a standstill. 
Although the latter were not quoted in the official list 
issued by the Ministry of Munitions last week, they 
claim they are entitled to the extra 5s. advance. The 
official announcement makes no mention of Derbyshire, 
Leicester or Notts. irons; while according to notifica- 
tion the price of Staffordshire, Lincolnshire and North- 
amptonshire pig has been advanced 5s. to 928. 6d. at 
furnaces, the other three makes still remain at 878. 6d. 
Mixed hematites are scarce, but fewer complaints are 
being made as to deliveries of special brands. Steel 
making irons are still consumed in very large quantities. 
Commercial users are unable to procure adequate supplies 
of basic billets, but in due course it will be seen whether 
the Government’s appeal to change foundry furnaces 
into basic iron, meets with a satisfactory response. 
Makers of special acid “billets are not forbidden by regu- 
lation to quote prices which they deem reasonable for 
their products, but acid makers generally consider the 
Government maximum to be ridiculously low. The 
supply of female labour for munitions is in excess of the 
demand, and large numbers are now on the Labour 
Exchange books. Files have come under the export 
restrictions, and special licenses have to be obtained 
before sending these tools away. The War Trade 
Department have found it necessary to issue this a 
in order to ensure a larger supply for home use. The 
employment of women in this branch of industry has 
not greatly increased output as they are only capable 
of making the smaller class of file. A similar prohibition 
has been made with regard to the merchanting of 
small tools, twist drills, milling cutters, reamers, boring 
tools, &c., which means still more delay in executing 
business for overseas. Before this order was issued a 
considerable export business in this class of tools was 
done on certificates obtained from the Sheffield Cutlers’ 
Company. The overseas business generally is well 
maintained, notwithstanding these obstacles. New 
orders include files, cutlery, springs, tools (for New York 
and Melbourne), steel pedestals, electro-plate, steel (for 
Montreal, Toronto and Capetown), saws, sheep shears, 
and machetes. 





Tuticorrn.—The Government of Madras has approved 
provisionally a scheme formulated by the Tuticorin 
Port Conservancy Board for providing Tuticorin with 
a deep-sea harbour. Orders have been given for taking 
preliminary borings in order to ascertain the nature of 
the bottom at various points. A party of — experts 
furnished by the Public Works Department will shortly 
arrive at Tuticorin to commence operations. 





CHAIR OF ENGINEERING FOR ABERDEEN UNIVERSITY. 
—By the death of Mrs. William Jackson, widow of Mr. 
William Jackson, Thorngrove, Aberdeen, which occurred 
on the Ist inst., several substantial legacies fall to 
charities in Aberdeen, while a © sum will also become 
available for the establishment of a Chair of Engineering 
at Aberdeen University. These important bequests 
were left for the purposes ified in Mr. Jackson’s will 
subject to a life-rent to his widow, now dead. Mr. 
Jackson had a great foreign and Colonial reputation as an 
inventor and manufacturer of improved machin 
required in connection with the tea and coffee-planting 
industry, and part of his estate is to be devo to the 


assistance of the wives and families of tea planters in 
India. 


ery | tion of the limitation of prices and 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MiIpDLEsBRovUGH, Wednesday. 

The Cleveland Iron Trade.—There is a quieter feeling 
as regards Cleveland pig-iron. With all legitimate home 
needs assured by the allocation of supplies by the Dis- 
tributing Committee, and the fact that there is some 
surplus for shipment to our Allies, consumers are not 
particularly pressing their demands. A fair number of 
orders from Scotland for this month’s delivery continue 
to come forward. Deliveries to France are on a good 
scale, and licences for shipment to Russia via Norway 
are being obtained, but the numerous inquiries on behalf 
of neutral countries do not.lead to business. For home 
consumption No. 3 Cleveland pig, No. 4 foundry, and 
No. 4 forge all stand at 87s. 6d., and No. 1 is quoted 
9ls. 6d.; whilst for export No. 3 is 97s. 6d. ; No. 4 
foundry, 96s. 6d.; No. 4 forge, 95s. 6d.; and No. 1 is 
in the neighbourhood of 102s. 6d. It is stated, however, 
that No. 3 is purchasable from makers at 95s. for ship- 
ment to France, and, on the other hand, any warrant 
iron that comes on the market for prompt shipment is 
eagerly taken up at 100s. 


Hematite Iron.—Opportunity for transaction of new 
business in East Coast hematite is small, but deliveries 
on running contracts are understood to be well main- 
tained. Stocks are practically nil, and producers are 
sold to the end of the year. For home use and for ship- 
ment to France Nos. 1, 2 and 3 are put at 122s. 6d., and 
for general export the quotation is 140s. and upward. 

Output of Pig-iron.—Preparations are practically com- 
plete for the re-starting of a few blast-furnaces, and the 
output is expected to be increased during the month 
by putting into operation additional plant. There are 
at present blowing on the North-East Coast 71 blast- 
furnaces, of which 30 are producing hematite, 28 are 
turning out Cleveland pig, and 13 are manufacturing 
basic, spiegel and other special irons. 


Stocks of Cleveland Pig-iron.—The stocks of Cleveland 
pir-iron in the public warrant stores here have been 
reduced to 15,484 tons, composed of 15,448 tons of 
No. 3 quality, and 36 tons of other descriptions of iron 
deliverable as standard. Since the beginning of the 
month 201 tons of No. 3 and 350 tons of standard iron, 
a total of 551 tons, have been withdrawn from the 
stores. 


Coke.—The rather heavy local demand for coke is met 
by a very ample supply, the curtailment of shipments 
having left considerable additional quantities available 
for home needs. Quotations are unaltered. Average 
blast-furnace coke is 28s. at the ovens, and up to 30s. 6d. 
at the ovens is still asked for qualities low in phosphorus. 


Foreign Ore.—Consumers of foreign ore are heavily 
bought, and have la and steadily accumulating 
stocks, with the result that they are not in the market 
to buy, and business is practically at a standstill. 
Imports to “oo <* « so far this month amount to 
39,729 tons. Though there is little or nothing doing, 
sellers show no signs of weakness, and on the basis of 
the official 17s. freight Bilbao-Middlesbrough, Rubio of 
50 per cent. quality remains at 38s, ex-ship Tees. 


Manufactured Iron and Steel.—Government work still 
absorbs the attention of finished iron and steel manu- 
facturers, and the rather numerous ordinary commercial 
inquiries attract little notice. Prices all round are very 
strong, and packing iron and steel have been advanced 
by 20s. The following are among the principal market 
quotations: Common iron bars, 131. 15s.; best bars, 
141. 2s. 6d.; best best bars, 14/. 10s.; iron ship plates, 
131. 10s. to 142. 108.; iron ship angles, 13/. 15s.; iron 
ship rivets, 171. 10s. to 18/. 10s. ; packing iron and steel 
(parallel), 117. ; packing iron and steel (tapered), 13/. 5s. ; 
steel bars (no test), 14/. 10s. ; steel ship plates, 11/. 10s. ; 
steel ship angles, 11/. 2s. 6d.; steel ship rivets, 20/. ; 
steel joists, 11/. 2s. 6d.; heavy steel rails, 107. 17s. 6d 
and steel railway sleepers, 121. 58, 


Iron and Steel Shipments.—Shipments of iron and steel 
from the port of Middlesbrough during August were 
quite up to expectations. Those of pig-iron amounted 
to 63,635 tons, as compared with 54,311 tons for the 
previous month, and 43,098 tons for August last year. 
Of the clearances last month 61,570 tons went abroad 
and 2,065 tons went coastwise. ~ France was by far the 
heaviest receiver, taking 54,180 tons, the next best 
customer ee the United States, with an import of 
3,275 tons. Manufactured iron shipped in August 
reached only 3,056 tons, 1,801 tons going foreign and 
1,255 tons coastwise, and the steel despatched amounted 
to 28,747 tons, of which 27,498 tons went abroad and 
1,249 tons went to coastwise customers. The largest 
receiver of manufactured iron was the Straits Settle- 
ments, with 589 tons, and France, with an import of 
22,990 tons, was much the biggest customer for steel, 
Japan being second with only 1,348 tons. 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—Little effort has been made to enter into new 
transactions in Welsh steam coal. In consequence of 
heavy Government requirements there has been con- 
tinued difficulty in obtaining supplies of any description 
of large coal ; and until the authorities relax their demands 
there is little prospect of the situation becoming easier 
for other purchasers. Fixtures have been adversely 
affected by the delay which has taken place in the comple- 


Italy. The best Admiralty large steam coal has been 
to some extent nominal; secondary qualities have 
made 43s. to 44s.; Monmouthshire Black Veins, 43s. 6d. 
to 448.; ordinary Western Valleys, 43s. to 438. 6d. ; 


ights scheme for | line 





Eastern Valleys, 40s. to 42s. 6d.; best bunker smalls, 
30s. to 3le.; and cargo smalls, 20s. to 25s. per ton. 
In bituminous coal, best households have made 25s. 6d. 
to 26s. 6d. at the pits; No. 3 Rhondda, | » 378. to 
38s.; smalls, 298. to 3le.; No. 2 Rhondda, large, 34s. 
to 36s.; and No. 2 smalls, 25s. to 26s. per ton. The 
latest quotation for patent fuel has been 45s. to 50s. 





per ton. Special foundry coke for export has brought 
62s. 6d. to 658. per ton; good foun coke, 60s. to 
62s. 6d. ; and furnace coke, . to 558. per ton. 


Western Trade Matters.—The directors of the Penrik- 
kyber Navigation Colliery Company, Limited, have 
paid an interim dividend at the rate of 15 per cent. per 
annum for the half-year eng one 30; the correspond- 
ing interim dividend 12 months since was at the rate of 
10 per cent. per annum.—The sale at a profit of the 
interest of D. Davis and Sons, Limited, in John Lan- 
caster and Co., Limited, has now been carried through, 
and the Welsh Navigation Company being now in the 
happy a ome 3 of earning profits, the cash resources 
of the Davis Company have been greatly strengthened, 
and the directors do not consider that there is any longer 
a necessity for reserves created to meet previous losses 
The directors of the Davis Company pro) to split its 1/. 
shares into 58. sh e di of ket’s Merthyr 
Collieries (1894), Limited, recommend the followi 
dividends: On first preference shares at the rate of 
per cent. per annum, and on second preference 
and ordinary shares at the rate of fo per cent. per 


ot 





annum.—The accounts of the Fi rd and 
Railway and Harbour Company for t ner ending 
June 30 show a balance of 34,2531., which has been 
applied to the payment of interest on debenture and 
preference stocks.—In connection with price limitation on 
coal shipments to France, it has been agreed, at the request 
of French authorities that the maximum freight of 
steamers under 300 tons gross r and for saili 
vessels shall be 3s, per ton above the schedule rate for 
steamers above 1,000 tons, and it has been'also decided, 
subject to the approval of the French authorities, that 
freight from Firth of Forth ports shall be increased 2s. 
per ton upon the present schedule.—The price offered to 
the shareholders of the London and Northern Steam- 
ship Conpemy Limited, for the pro sale of the 
business to Messrs. Pyman, Watson and Co., will allow 
of the ~ y~ of ordinary shares at 46/. per share 
premium—that is, a holder of a 10l. ordinary share 
will be paid off at 56/. per share. The directors of the 
London and Northern Company are also to receive 
2,000/. cash as compensation for their loss of office.— 
Reference was made at the last! meeting of the Cardiff 
Chamber of Commerce to Government proposals for a 
limitation of prices for coal and rates of freight for 
French Mediterranean ports and Italy. Mr. R. O. 
Sanderson pointed out that Cardiff shipowners had 
suggested a standard of 20s. per ton to juen, upon 
which freights for all French Bay ports could be based ; 
but, he said, the Board of Trade had itself raised the 
basis to 248. 6d. per ton to Rouen, because it felt that 
neutral shipping would not take 20s. per ton and would 
0 elsewhere.—At the half-yearly meeting of the Milford 
ocks Company it was announced that the to of 
vessels entering the docks in the past half-year had 
468,120 tons gross, and 201,174 tons net, as against 
483,895 tons gross and 199,169 tons net in the cocre- 
sponding half of 1915. The directors have been success- 
ful in their policy in avoiding the construction of new 
dock gates, the engineer and manager reporting that the 
former gates had been restored and might now be 
regarded as stronger than ever.—Lord Rhondda pre- 
sided at the annual meeting of the Fernhill Collieries 
Company, Limited, and stated that the company was 
growing in strength; the profits for the past year 
amounted to 44,474/., as against 31,685/.; the company 
was not only doing well, but its prospects were also 


excellent. A dividend of 10 per cent. upon the ordinary 
shares was approved.—Mr. T. J. Williams, manager of 
the Lancaster Steam Coal Collieries, Limited, Cwm- 


tillery, has been appointed agent of the collieries upon 
the retirement of Mr. W. Thomas. a 1898 Mr. Williams 
was appointed manager of the Cardiff Navigation Colliery, 
Ehentpleant 3 he is 51 years of age.—Sir W. Pickford, 
as independent chairman of the South Welsh Conciliation 
Board, has given his casting vote against an application 
of the coal owners for a reduction of 15 per cent. in 
miners’ wages. Sir W. Pickford has also vetoed an 
application of the workmen for an advance of 124 per 
cent. The present rate of wages will ore remain 
unchanged until December 1.—Warrants for an interim 
dividend of 6 per cent. were issued on Saturday to the 
ordinary shareholders in the Consolidated Cambrian, 
Limited.—Messrs. 8. Instone and Co., Limited, ship-- 
owners and coal exporters, Cardiff and London, have 
purchased the Alexandra steamship from Messrs. Taylor 
and Sanderson for 105,000/. The Alexandra, which is 
6,100 tons deadweight, was built in 1905. Messrs. 
Instone are reported to be negotiating for the purchase 
of other steamers.—The New York City, steamer, of 
the Bristol City Line, was sunk 12 months since by a 
German submarine ; her successor, which has a carrying 
capacity of 4,000 tons, was launched on Friday. 





Brazmian ManGcangese.—The exports of 
ore from Brazil last year were 288,671 tons, as com: 
with 183,630 tons in 1914, and 122,300 tons in 
The value of these exports was 2,632,427 dols., 
dols. and 880,572 dols. respectively. Since the 
ment of the United States Steel steamship 
ine between the United States and Brazil trade in 
menganese ore has greatly increased. The line, it 
appears, has not only solved the problem of sec 
return , but it has also built up a substantial 
trade for the State of Minas Geraes. 
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THE FUTURE RELATIONS OF LABOUR 
AND CAPITAL. 


Tue Parliament of Science is sitting in Newcastle, 
and the Parliament of Labour at Birmingham, 
Office—| and in both cities men are looking with troubled 
eyes to the time when the present abnormal con- 
ditions of industrial life must cease and new 
conditions be entered upon. In nearly all the 
13 sectional presidential addresses delivered last 
Wednesday before the British Association for the 
Advancement of Science the economic and social 
changes which have been wrought by the war were 
referred to, and in no case more significantly than 
by Mr. Gerald Stoney, whose address to the Engin- 
eering Section we publish on page 238. At the 
Trade Union Congress at Birmingham the Lord 
Mayor, Mr. Neville Chamberlain, defined the position 
when he said that the aim of the working classes 
was that it should be worth while to live in the 
country they had done so much to preserve, while 
the president, Mr. H. Gosling, added that the key 
to the after-war position was the prevention of 
unemployment, and that the Government held in 
its hand that key. Mr. Stoney and Mr. Chamberlain 
pleaded for better conditions of life for the working 
classes, which, of course, includes better wages. 
Mr. Gosling was full of apprehensions of attempts 
to lower wages and to sweep away trade union 
regulations, which have ‘‘ been given up as willingly 
as thousands have given their lives because deemed 
essential for purposes of national defence.” Un- 
fortunately the demand for higher wages and the 
old trade union restrictions are incompatible. Mr. 
Stoney pointed out that in engineering works the 
shareholders have received in recent years on an 
average 81. for each worker employed, who receives 
70l., and that an increase of 10 per cent. in wages 
would practically wipe out all dividends and deben- 
ture interest. Evidently these conditions, if main- 
tained in the future, offer no hope for the wider and 
more generous life desired by Mr. Chamberlain for 
working people. Probably Mr. Gosling is well aware 
of this, and that was the reason why he was silent 
on this point. He was full of apprehension of de- 
creases of wages, and he more than hinted that they 
would be resisted by the unions by all the means 
at their 

There is no doubt that the sympathy of the public 
is with the working classes. They responded 
splendidly to the invitation of Lord Kitchener and 
came forward in hundreds of thousands in the early 
stages of the war. They were certainly opposed to 
compulsory service, but it was more on principle 
than for personal reasons. The reports of the cases 
that come day by day before the Courts show that 
the appellants are largely drawn from the classes 














1 | intermediate between the upper and the lower. Most 


of them have not the accumulated savings which 
enabled the upper and the upper middle classes to 
join without consideration of how their families 


233 | were to be maintained, while their standard of living 


cannot be kept up by the Government allowances 
for wives and children. The working men who 
remained at home, engaged on the equally important, 
although less dangerous, business of preparing muni- 


234 | tions, eventually gave up their trade union rules 


when they were finally convinced that their restric- 
tions were helping our enemies and costing the lives 
of men. This was done very reluctantly, for the rules 
had been built up and endorsed by generations of 
trade unionists, and were the outward and visible 
signs of many a hard-won victory. Nevertheless 
they were given up on the distinct promise of the 
Government that they should be restored on the 





completion of peace, and if the unions insist 





upon the exect and literal fulfilment of that promise 
there will be a large measure of public pressure 
behind their demands. 

But “the stricken field” introduces new conditions 
in regions far beyond those in which it is fought, 
and very different from any anticipated even by 
the most clear-sighted. Neither statesmen nor 
trade unionists had any idea of the c in 
workshop practice which would be effected by the 
dilution of labour, and in making their compact they 
were acting largely in the dark. In the meantime 
a new light has arisen. It has been demonstrated 
that our old manufacturing methods were as 
inimical to the workman as to the employer, and 
that it is perfectly easy to replace them by others 
which will double or treble the output of a factory, 

at the same time larger wages and increased 
profits. If this involved a system of slave-driving, 
which would use up the men in a few and then 
cast them aside as useless, it would be a national 
misfortune. But we see delicately nurtured women 
turning out day by day, and week by week, 
two or three times the amount of work prescribed 
by trade union rules, and keeping their health and 
vivacity. What they can do without breakdown 
can surely be accomplished by men accustomed 
to labour from their youth. Mr. Gosling’s pre- 
dictions that “in view of the industrial ing-up 
in war industries . . the working life of the 
industrial population must tend to become shorter,” 
find no endorsement in the present experience. 
They remind us of similar predictions regarding 
the middle classes due to the increased competition 
and strain in business. Statistics, however, show 
that life is lengthening in all classes, and that the 
difficulties in trade union finance are largely due 
to the increased numbers who live to claim retiring 
allowances. 

In face of the undoubted fact that women of all 
sorts—University graduates, clerks, housemaids, 
teachers, idlers—are now getting at least twice as 
much work through machines as was formerly done 
by unionists, and that the work passes the most 
exact, and sometimes meticulous, inspection, will 
the trade union leaders endeavour to hold the 
Government to their promise? If there is any 
spirit of statesmanship among them they will see 
that a splendid opportunity has arisen for them to 
realise the oft-prated pretension of the partnership 
of Labour and Capital. Hitherto there has been 
plenty of evidence of the enmity between Labour 
and Capital, but very little disposition towards 
partnership on either side. The time, however, is 
propitious for change, and it has been rendered more 
so by the entrance of women into works. Formerly 
the interest of the employer in the employed began 
and ended at the timekeeper’s office. Now, as our 
columns show, it extends to his, or her, home, and 
to all his requirements. In connection with works 
there are kitchens, canteens, rest rooms, recreation 
rooms, laundries, and other conveniences. Further, 
these are not thrown at the workers in a take-it-or- 
leave-it fashion. The employees are asked to elect 
delegates to represent them, to offer suggestions and 
advice, and generally to exercise the same influence 
as the members of a club. The president of the Con- 
gress asked if it would not be possible for the 
employers in this country, on the conclusion of peace, 
to admit workmen to some partition, not in. profits, 
but in control. They did not ask to interfere with 
buying or selling, but in the daily management of 
the employment in which they spend their working 
lives, in the atmosphere and under the conditions 
in which they work, in the hours of beginning and 
ending work, in the conditions of remuneration, 
and even in the manners and practices of foremen. 
As we have shown, an immense step has been made 
in the last few months towards such a participation, 
and it should not be difficult to make it universal. 
But, as the Irishman said, the aT gpg ~ aga 
be all on one side. A partnership wT. 
worked in a spirit of “ sweet 2 wr a 
Smet Hoe ths tanieiiees cl Ubechaimeiemmaetr cals 
to arrange a » in which each sets out to wring 

possible concession from the other by the 
threat of further hostilities. Partners must put 
the success of the business first, and then personal 
interests second, at least, and this has hitherto been 
contrary to the spirit of trade unionism. It has 
secured 701. out of the 78/., and has peremptorily 
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rejected any scheme that has been proposed to 
increase its share to 100/. and Capital’s share to 18/. 

We hear a great deal at Congresses about the 
organisation of labour, but the speakers know— 
none better—that its organisation is a farce. A 
trade union is like a democracy in which anyone 
can call for a general election whenever he: likes. 
There are always at least two parties, as is natural, 
and one or other is for the time being in the 
ascendant, and elects the governing body. But the 
moment that body acts it is almost certain to 
offend many of its supporters, because it does what 
is possible and not what they would like. They 
then join the minority and repudiate their executive, 
who must either resign or eat their words. This is 
the real reason for the obstinate clinging to the 
restriction of output, although the leaders know 
that it is scientifically and economically wrong. It 
is the one thing upon which it is possible to rely 
for a compact majority. It appeals to the socialist, 
the syndicalist, the lazy, the weak, the incompetent, 
the unfit, and the man who is “ agin the Govern- 
ment.” It remains to be seen whether our 
soldiers, when they return from the front, will 
introduce a new spirit. They will have seen the 
value of discipline, they will have learned that 
the success of an attack depends largely upon 
careful forethought on the part of the staff and 
loyal obedience on the part of the regimental 
officers and the men. They will remember their 
danger and sufferings during the time they were 
short of shell due to the reluctance to relax trade 
union rules, and their sudden elevation to a position 
of mastery when the munitions poured in under the 
new conditions. Some of them may realise that 
in the commercial war which will follow the signing 
of peace victory must be sought by the same means, 
and will venture to give utterance to their opinions. 
Unless a change occurs in trade union counsels, 
the outlook justifies Mr. Gosling’s vaticinations. 
We might as well return to our military equipment 
of September, 1914, as to our manufacturing methods 
of that date. The first thing we need is a reorganisa- 
tion of trade unionism by which the leaders will be 
given both power and responsibility. What happens 
under those conditions we have been taught by our 
colonial relations. Australia has sent us statesmen 
who were not afraid to speak their opinions, the 
secret being that they had an assured position as 
long as they retained a majority in the Parliament 
and could employ the forces of the Crown to enforce 
their decisions. 

It must not be assumed that all the difficulties 
between Capital and Labour are due to the latter. 
The methods of employers are answerable for a great 
deal of the suspicion with which they are regarded 
by their men. Many of them are quite ignorant 
of correct methods of manufacture, and have only 
recently had their eyes opened to theif own 
deficiencies. They imagined that they knew how 
to work to gauge and to produce interchangeable 
parts, and only recognised their disability when 


their goods were thrown back on their hands by the |; 


inspectors. They had pursued antiquated methods 
with obsolete machinery and had only kept their 
heads above water by cutting rates at every oppor- 
tunity and by constant cheeseparing. They refused 
to enter féedetations of employers, and when obliged 
to enter into agreenients they interpreted them in 
the spirit of an old-fashioned attorney. Mr. Stoney, 
who has had a wide experience of engineering manv- 
facture, says “‘ What is wanted is common’ honesty 
and common sense on both sides, for one side is as 
bad as the other at present.” We should hesitate 
to endorse these words without qualification, but 
there is no doubt that both employers and employed 
will have to pursue a mush more liberal and en- 
lightened policy if we are to garner the harvest 
which we have fertilised by our blood and our gold. 
We shall certainly not have such another opportunity 
for years, and to let it slip for the sake of indefensible 
shibboleths, or by reason of ingrained” prejudices, 
would brand us as incapable of learning and therefore 
of maintaining our position in the commercial world. 
The workman wants high wages and the manu- 
faoturer an increased output on a given’ capital, and 
there is no reason why both should not attain their 
desires, providel always that each recognises that 
the two must go together. 


LIGNITE. 

Tue first ‘briquette press for dealing with lignite 
was installed in Germany in the ’seventies, but it 
proved up-hill work to secure for the product a 
market against English and German coal and | 
Bohemian lignite. Gradually, however, this was | 
done, and the manufacture of briquettes has caused | 
vast deposits, hitherto neglected, to be worked with | 
excellent results. A number of efficient briquette 
works have been erected during the last 10 to 15 years, | 
and in one respect this industry may be said to 
have reached its consummation by the time the | 
war broke out. 

In the district between Cologne and Aachen an 
important lignite industry has sprung up in a sur- 
prisingly short time, and it now provides one- 
fourth (in 1915 23.8 per cent.) of the whole German 
production. Prominent within this area are the 
Rhenish Lignite and. Briquette Company, with 
a share capital of 32,000,000 marks; the Rodder- 
grube concern (22,000,000 marks) ; and the Zukunft 
concern (7,500,000 marks). The oldest and still 
the most important German lignite industry is 
located in Central Germany, and supplies more 
than half of the aggregate production (54 per cent. 
in 1915). The largest undertakings in this connec- 
tion are situated in the neighbourhood of Halle, 
and comprise the Riebeck Company (28,500,000 
marks), the Werschen-Weiszenfelser Company 
(14,000,000 marks), the Anhalt Company (9,000,000 
marks), the Halle-Pfannerschaft Company (6,000,000 
marks), the Michel concern, embracing the under- 
takings of Michel, Leonhard, Gute Hoffnung and 
Vesta. In the Borna-Altenburg district lie the 
German mines of the German-Austrian Company 
(18,000,000 marks), the Dux concern (6,000,000 
marks), the Leonhard Company (8,000,000 marks), 
the Phénix Company (7,750,000 marks), &c. 
Somewhat apart from the above-mentioned lignite 
jareas lies the Bitterfeld lignite district, of which 
ithe Berlin Electricity Works group is endeavouring, 
‘and successfully so, to obtain the control, with the 
‘Leopold mine (12,000,000 marks). In the Bruns- 
jwick-Magdeburg district there is situated the | 
Brunswick Company (11,000,000 marks). Further | 
‘removed from the Halle district lies that of Nieder- | 
ilausitz, with the Ilse Company (15,000,000 marks), | 
ithe Niederlausitz Company (16,000,000 marks), &c. | 
At Borna are situated the Lignite and Briquette 
Company (8,000,000 marks), and the Eintracht 
concern (6,000,000 marks). In addition to those 
yenumerated here there are a great many smaller 
concerns in the different districts, many of which 
are very ably managed and yield most satisfactory 
results. A number of these smaller concerns are 
attached to or in some way combined with the large 
companies mentioned above, and the latter may in 
any case be looked upon as the main representatives 
of their districts. It is of material interest to the 
German industry that most of these lignite deposits 











A similar fate befell the Austrian lignite industry, 
which suffered much from shortage of labour and 
rolling stock, so that the imports into Germany 
of Bohemian lignite receded considerably. The 

lignite industry, owing to its central posi- 
tion, was saved from much disturbance and had 
ample rolling stock placed at its disposal, occasion- 
ally even more than in times of peace. Lignite 
mining is far more independent of skilled labour 
than is coal mining, and its large surface deposits 
are very easily worked. This, for instance, applies 
to the Niederlausitz and Nether Rhine deposits, 
where it is almost all surface working, whilst in 
Central Germany important concerns are confined 
to underground working. As far as these and 
other lignite companies are concerned the year 1911 
witnessed’ some very desirable amalgamations, 
whereby. a number of surface-working under- 
takings were combined with underground-working 
concerns, an arrangement which also entailed other 
marked advantages.- That this centralisation move- 
ment has been continued during the war is 
evidenced by the amalgamation of the Harbker 
and the Brunswick coal-mining concerns, and the 
attachment of the Leopold and the Auguste mines, 
in the Bitterfeld lignite district, to the Berlin 
Electricity Works group. Lignite deposits are 
much sought after at present, and are changing 
hands at increasing prices. 

The German banks, of late years, have had a 
material share in the consolidation of the lignite, 
as well as of other German industries. How the 
capital entitled to dividend invested in the German 
lignite industry has increased within the last few 
years will appear from the subjoined figures :— 


1908-9 163,600,000 marks. 
1909-10 ... 211,300,000 _—,, 
1910-11 218,000,000, 
1911-12 227,200,000 _,, 
1912-13 ... 249,400,000 ,, 
1913-14 270,000,000 


an increase of 106,400,000 marks, or 65 per cent., 
in the course of five years. At the same time the 
capital invested in other lignite concerns increased 
by some 50,000,000 marks during the same period. 
Objections may be taken, and have been taken, 
from a strict banking point of view, to this close 
relationship between the big German banks and the 
leading German industry, but so far it seems on 
the whole to have worked very satisfactorily. It 
has given the German industry a tremendous lift, 
and the banks do not appear to have had any 
cause for regret in the past. As a result many 
surface lignite deposits, which some 10 to 15 years 
ago were looked upon as practically worthless, 
have been worked up to great and remunerative 
concerns, thanks to the foresight and enterprise of 
the banks. 

Owing to mechanical appliances for working the 
surface lignite deposits, the production was less 
hampered than coal-mining by shortage of labour. 


are situated at some distance from the coal mines, |The production certainly receded from 87,100,000 
iso that the two kinds of fuel supplement each other | tons in 1913 to 84,000,000 tons in 1914, but rose 
‘in a natural way. The whole of Central Germany | again to 88,400,000 tons in 1915. Whilst the German 
tis supplied with fuel from the four lignite districts production of coal in 1915 showed a decrease of 
referred to above, Halle, Borna-Altenburg, Bitter- | 23.4 per cent. compared with 1913, that of lignite 
feld and Brunswick; the Niederlausitz lignite | increased 1.5 per cent. during the same period, 
deposits are conveniently located between the|at the same time marking a record production. 
former and the Upper Silesian coal mines; and | Shortage of rolling stock and other traffic impedi- 
the Cologne lignite industry comes in between the ments at times are responsible for the figure not 
Rhenish-Westphalian and the Aachen coal-mining | being still higher. Ss 
districts. _On the other hand, lignite deposits are| A very large portion of the lignite production is 
not found within the leading coal-mining districts worked into briquettes, the sale of which during the 
of Germany. | war has been exceedingly brisk, and, as will appear 

Apart from traffic and other disturbances caused |from the subjoined table, the production has 
by the war, the German coal-mining industry would | practically been doubled during the last 10 years :— 


have been unable to cope with the situation created | 1907 ... 12,890,000 tons. 
by the complete stoppage of the import of English | 1908 ... rye ” 
coal. The position of important German coal rood cin Pere 4 
deposits near the frontier caused their working to | 1911 ... 16,840,000 ,, 
be greatly impeded by military transport, &c., so | 1912 ... 19,060,000 ,, 
that the shortage became exceedingly heavy (in) 1913 =~ eae 
August and September, 1914, for instance, 44.9 | 1915 23,850,000 |. 


per cent. compared with the corresponding months | 
of 1913). The calls to the front have continued 
to tell upon the output of coal in Germany, as will 
appear from the following figures :— 

Production, 1913 191,500,000 tons. 
1914 161,500,000 ,, 
1915 146,700,000 


The value of last year’s production of briquettes from 
lignite amounts to some 200,000,000 marks. 

The lignite districts are greatly interested in the 
production of electric energy, and the sale of this 
has increased materially during the war. This 
applies to the central stations of the Nether Rhine, 
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the Rhenish Company, the Rodder mine, and the 
Zukunft concern, and the same applies to the 


Ypon which the whole fabric of the Allied cause 
altimately depends.” Mr. Balfour was addressing 


central German stations of the Brunswick Com- | the leaders of the trade unions, seeking to impress 


pany, the Riebeck firm, and the Kulkwitz upon them the importance of continuing their great 


station 


of the Leipzic lignite concern. In the’ efforts of the past few months until the close of the 


Niederlausitz district the Ilse Company has ex-| war, not alone on warship work but on merchant 
tended its area of supply of electric energy. In| work as well. He was anxious that they should not 


Saxony the purchase by the State shortly before 
the war of vast lignite deposits and the pending 
acquirement by the State of the Electricity Supply 
Company’s power station at Hirschfelde, which 
receives its fuel from the Herkules lignite concern, 
has brought the matter very much to the front. 
In the Bitterfeld district the stations of the Elek- 
trowerke Company, with its anticipated supply 
of 500,000,000 kw. hours to the Imperial Nitrogen 
Works, and 250,000,000 kw. hours to the Electro- 
Nitrate Works, the Holzweissig “Central,” the 
Leopold .and the Muldenstein “Central” of the 
Prussian State Railway Department, are of great 
importance. The. industry in this district has so 
developed during the war that the time may not 
be distant when the electro-chemical industry will 
require all the energy generated through the 
medium of these rich deposits, so that nothing will 
be left for fuel for domestic purposes. 

Further, the auxiliary products of lignite play 
an important part in the German industry, and a 
number of lignite concerns are to the fore in this 
connection. Thus about 450,000 tons of lignite 
coke and 80,000 tons of tar are produced annually, 
the latter product being used for the manufacture 
of paraffin and mineral oils. 

The export of lignite briquettes is not important, 
and amounts only to some 860,000 tons per annum, 
the figure before the war. 





THE PLACE OF MERCHANT SHIPS IN 
MAINTAINING SEA POWER. 

' The Institute of Marine Engineers have the happy 
arrangement that'the presidential chair is occupied 
alternately by a shipbuilder or engineer and by a 
shipowner. The consequence -is that there is a 
close contact which is very desirable between those 
responsible for the building of ships and’ engines 


and those who are at,the head of the companies. 


through whom the hopes of the constructors are 
brought to fruition. This year Sir James Mills, 
K.C.M.G., is the president, and on Wednesday last 
he delivered his address. It is all that one would 
expect of him, because he is not only imbued with 
the spirit of the great dominions across the sea, 
but he has been for 40 years identified with one of 
the important and successful steamship companies 
working continuously to strengthen the spirit 
of fealty between the home country and the 
dominions. It was therefore fitting that he should 
take some pride in the evidences of this fealty during 


the present time of great imperial stress, and his} 


further remarks regarding the importance of the 
post-war struggle for shipping supremacy were 
equally forceful. 

Among the many lessons which the war has 
brought home, with great clarity, is the need for 
British shipping supremacy in the future even more 
than in the past. The First Lord of the Admiralty, 
speaking on the sameeyening in Glasgow, was happy 
in his enforcement of this dictum. Primarily it is 
his official duty to get the maximum amount of 
work done for the fighting fleet, but Mr. Balfour, 
with that marvellous dialectical ability which ever 
characterises his utterances, made it clear that 
unless we continue to build merchant ships we 
cannot maintain command of the sea. The merchant 
ship is the necessary corollary of the fighting ship. 
To quote Mr. Balfour: “‘ Men are necessary, shells 
and guns are necessary, but the fundamental 


necessity underlying all these, and without which | 


the most ample supply of all the other necessaries 
would be absolutely empty and useless, is the 
necessity to maintain that practical command of 
the seas which the British fighting ships and the 
British mercantile marine, acting in collaboration 
and co-operation, and for so many glorious genera- 
tions of our history, have been able to maintain.” 
All the sacrifices we have made would be in vain 
* if there was not in the background that sea power 
and that power of using sea power that keep up 
connection between the mercantile marine and 


ship.” 





think of subsidiary questions, such as who should 
derive the profit from the working of these ships. 
That is a matter which can easily be left to the 
Treasury. 

Sir James Mills based his arguments on 
the purely economical theory. The number of 
ships that have been drawn from the merchant 
service for purely naval work is phenomenal. 
When the war broke out the number of vessels 
calculated to deal effectively with the submarine 
menace could be counted by hundreds, from the 
destroyers down to the mine-sweepers; now, as 
Mr. Balfour has told us, they can be counted by 
thousands. There are many other duties dis- 
charged by merchantmen. Many of the ships will 
be so depreciated in value by wear and tear that 
they cannot hope successfully to take their places 
in the old service. There have been such things as 
losses by warfare, in addition to the casualties due 
to nature, so that the merchant fleet has been 
enormously depleted, and this process must con- 
tinue, almost in increasing degree, with the 
lapse of time. Apart altogether from this, there 
has been considerable activity in the shipbuilding 
yards of neutral countries, so that in the immediate 
future we must anticipate keener competition than 
in the past, unless it is found possible to ensure the 
maximum amount of operative work in the building 
of merchant ships as well as naval ships. It rests 
in part with the Admiralty to permit, as far as 
possible, the workers of the shipyards to proceed 
with vessels held up for many months because of 
other demands; but it is of equal consequence 
that the workers should devote themselves as 
whole-heartedly to the construction of merchant 
vessels, because, as Mr. Balfour pointed out, such 
merchant ships can be of immense value not only 
in bringing the war to a victorious conclusion, but 
in ensuring that the handicap under which we must 
then inevitably suffer will be minimised as far as 
the resources of the nation permit. 





THE BRITISH ASSOCIATION. 
Ir was not a large British Association meeting 


that Sir Arthur Evans addressed as president on’): 


Tuesday evening in the Newcastle Town Hall. 
Many familiar faces were missing, old members of 
many years’ standing and young workers, and one 
feared to make inquiries about any of them. In intro- 
ducing his successor in the chair, Professor Arthur 
Schuster, last year’s president, had to speak of the 
loss during the past year of four past-presidents of 
the Association—Sir Henry Roscoe, Sir Arthur 
Riicker, Sir William Turner and Sir William Ram- 
say—and of many distinguished members like 
Sir Andrew Noble. The president himself referred 
to “‘ our thinned ranks.” 

The Official Handbook to Newcastle and District, 
prepared for this meeting and edited by Messrs. 
George B. Richardson and W. Weaver Tomlinson, 
though larger in its compass and more technical than 
its predecessor of 1889, had in its industrial articles 
unfortunately to suppress much of the detail of the 
latest developments which would have made the 
book of lasting interest to our readers. The com- 
pilers of the various articles have more to say 
concerning the historical development of the 
industries than concerning their actual status, 
though complete lists of firms are given. Reference 
to the great Elswick works is practically omitted, 
and some of the articles—for instance, that on ship- 
building, by the first-named editor—are almost 
disappointingly general. The article opens : ‘‘ Ships 


are a fascinating study,” and goes on to state that |; 


**No one man can be said to have invented the 
The tonnage launched from the North-East 
Coast district during the 20 years from 1894 to 
1913, we see, has steadily risen from 545,000 tons to 
1,172,058 tons, and has throughout that period 
represented one-half of the tonnage launched in the 
United Kingdom, the totals for the 20 years being 
15,915,438 tons (North-East) and 31,296,395 tons 





(United Kingdom). This statement indicates 
another difficulty for the compiler. The handbook 
could not deal with the industries of the whole 
North, and to say that it appears hardly possible 
and profitable to consider the Tyne industries apart 
from the industries of the North-East, and, in fact, 
of the North, would not mean to belittle the import- 
ance of the Tyne and of the northern metropolis on 
it. The mining district of the North of England 
embraces Northumberland, Durham and the North’: 
Riding of Yorkshire, as well as Cumberland, West- 
morland and parts of Lancashire, and the coal and 
coke from Durham and Northumberland are the 
chief fuels for the industries of the whole districts. 

There has been an enormous expansion of coal 
and stratified mining and a decline of vein or 
unstratified mining in the district. According to 
Mr. J. Boland Atkinson’s notes on Mining and 
Quarrying (handbook), 114,280 people were, in 
1887, employed in coal and stratified mining—in 
which Durham and Northumberland almost count 
alone of those counties—and 247,011 people in 1913 ; 
while vein and unstratified mines—in which the 
other counties predominate—gave employment. to 
12,792 and to 8,835 people in the same years. The 
iron and steel industry (Professor Henry Louis) of 
the Tyne certainly dates back to the Roman period ; 
it declined in Northumberland after 1850, but 
expanded, thanks to Cleveland ores and shipped 
ores, rapidly in Durham, where the pig production 
exceeded 1,107,000 tons in 1911 and was 876,000 
tons in 1915. In the year 1915 Great Britain 
produced about 4,000,000 tons of acid steel and 
3,000,000 tons of basic steel, of which the two 
counties contributed one-seventh; they had no 
share in the production of Bessemer steel, 1,300,000 
tons. Electric steel furnaces of the Stassand and’ 
Stobie type are used by three firms; two other 
firms make ferro-alloys in electric furnaces; the 
one 15-ton Stobie furnace is the largest in the 
kingdom. As regards marine engineering, Professor 
R. L. Weighton shows that the North-East Coast 
and the Clyde have, since 1900, kept apace in output,’ 
the outputs in the horse-power of marine engines 
of the North-East, the Clyde and the kingdom 
totalling in those 14 years, respectively, 8,557,000, 
8,580,000, and 23,306,000 ; the output of Parsons 
marine turbines rose in the same period from 
11,500 to 239,500 shaft horse-power, the output of 
1912 being 256,800 h.p. 

As regards electrical industries, Messrs. Gerald 
Stoney and G. B. Richardson do not fail to point out 
that the North-East is the birthplace of several 
most important of these industries. There Sir 
Joseph Swan produced the first practical incan- 
descence lamps in 1879, and lighted premises and 
streets with them; Sir Charles Parsons made the 
steam turbine which helped the high-speed dynamo 
to success ; and the remarkable scheme of electric 
power distribution and proper coal utilisation took 
its roots there. The glow-lamp manufacture itself— 
with which Mr. A. Spiller deals—no longer has its 
home on the Tyne. Lead, copper and antimony 
(Mr. H. T. H. Leathart and Mr. C. Cookson) are not 
important on the Tyne and have declined. That 
applies also to chemical industries, as we already 
remarked in our previous article ; but more scientific 
methods and the recovery of coke by-products 
are coming in. Electro-chemistry (Professor P. P. 
Bedson) has gained a firm footing at Wallsend in the 
Castner-Kellner sodium works and the vitreosil 
works (fused silica). The grindstone trade of 
Newcastle (Mr. J. G. Hodgson) retains its ancient 
importance; about 15,000 tons are exported 





,annually to all parts of the world. We may add 
'that visits to works have finally had entirely to be 


abandoned for this meeting. 


Tue Prestpent’s ADDRESS. 
ORIGIN OF CIVILISATION IN EUROPE. 

A presidential address on archeology had not 
been delivered since the father of this year’s 
president, the late Sir John Evans, for many years 
treasurer for the Royal Society, had occupied the 
chair at the Toronto meeting of 1897. While not 
reviewing the progress that archeology has made in 
those two decades, Sir Arthur Evans, D.Litt., P.S.A., 
F.R.S., Extraordinary Professor of Prehistoric 
Archeology at Oxford, was able to show that a 
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wholly new standpoint has been gained in the 
history of the survey of the human race. The gap 
between the Palzolithic and Neolithic ages, a 
yawning gulf still to the past generation, is being 
bridged over. Paleolithic man of the late 
Quaternary period had artistic faculties that would 
attract attention in our days ; and neither that high 
culture nor Hellenic civilisation, the wonder-child 
of classical scholars, can be confined to any one 
particular country or to one particular race. Civili- 
sation, in brief, is far older and far more general than 
is mostly assumed, and the co-existence of high and 
low grades of civilisation is not a characteristic of 
historic ages alone. The men that built the Roman 
Wall and the Pons Aelii worshipped the peculiar 
deities of the many parts from which they hailed, 
Roman and Greek gods in the ordinary sense, the 
Persian Mithra, the Phoenician Baal, and the Jupiter 
of the double axe, the divine emblem or Labrys of 
the Palace sanctuary of Knossos in Crete, where 
Sir Arthur Evans has been principally excavating 
in late years. The cave men of the Reindeer 
Period have also left traces of their arts over wide 
portions of the earth. 

It was with this age that Sir Arthur dealt in the 
first part of his address after having in his intro- 
duction referred to recent explorations on the Tyne. 
The people who dwelt in the caves of Aurignac and 
Altamira, Balzi Rossi, and Cogul in south-western 
Europe, on both sides of the Pyrenees, in the 
Neanderthal near Diisseldorf on the Rhine, and 
further north and east, apparently, as well as on the 
shores of the Mediterranean, and in South Africa 
among the Bushmen, were fresco painters of extra- 
ordinary technical resource. Their engravings and 
life-size and wonderfully lifelike clay figures of 
bisons, reindeer, &c., go 10,000 years further back 
than the ancient monuments of Chaldea and Egypt. 
They painted with charcoal, ochre and white, in 
delicate shading, and drew their outlines not in 
crude traditional stiffness, but with a bold originality 
and in true perspective ; their mortars and palettes 
have been found; the cave-walls are not covered 
with smoke, for they possessed stone lamps; they 
hunted with dogs and jackals, though not, as a rule, 
with bow and arrows—also found, however, in some 
parts; their women wore gowns and sashes, and 
their signs resembled or actually produced the 
letters of the alphabet. The fine-built Cro-Magnon 
race predominated among these cave-dwellers of 
the Reindeer Age ; but there were other races, even 
negroid skeletons have been found buried together 
with them, evidently with the same rites, and a 
similar primeval culture had apparently spread to 
Denmark, Scandinavia and central and . eastern 
Europe and Asia, to North Africa, and to the Bush- 
men in South Africa. 

In the second part of his address Sir Arthur Evans 
pointed out that though the culture of the Neolithic 
race in Europe was certainly Eurasiatic in type, 
and took its main roots in the valleys of the 
Euphrates and Nile, as has long since been accepted, 
that culture must be traced back far beyond Baby- 
lonian civilisation, which had so long been known 
only under its Semitic guise, and far beyond the 
historic Egyptian dynasties. Hellenic culture did 
not stand out pre-eminently, and was no isolated 
phenomenon. Sir Arthur is inclined to see more 
particularly in Crete the Mid-Sea land, the half-way 
house between three continents, the cradle of 
European civilisation. In the Hill of Knossos he 
has found traces of life of an astounding modernness 
even in sanitary respects; the builders of the 
palaces of the Minoan priest-kings far outdid the 
similar work in Egypt and Babylon. 

Concluding, Sir Arthur lamented that scientific 
intercourse was broken and its cosmopolitan 
character obscured. We had all to bow before the 
hard necessity of the moment, Of much we could 
not judge. Great patience was demanded; let 
those who still had the opportunity of doing so 
prepare for the even more serious struggle that 
must ensue against the enemy in our midst, 
ignorance, apathy, the non-scientific mental attitude. 
We heard of “Commissions and Inquiries.” But 
the inveterate attitude of our rulers towards the 
higher interests that members of the British Asso- 
ciation were at Newcastle to promote, was too clearly 
shown by a single episode. At a time when it might 


popular instruction and of intelligent diversion, the 
galleries of our National Museum at Bloomsbury 
were entirely closed for the sake of the paltriest 
saving—* three minutes, it was calculated, of the 
cost of war.” “Perhaps the worst economy to 
which we are to-day reduced by our former un- 
preparedness is the economy of Truth. Heaven 
knows !—it may be a penalty. But its 
results are evil. Vital facts that concern our 
national well-being, others that even affect the 
cause of a lasting peace, are constantly suppressed 
by official action.” 
It was an interesting address, though Sir Arthur 
might perhaps have borne the fact more in mind 
that he was addressing the Association, and not his 
own Anthropological Section H.; terms like the 
Cro-Magnon type might have briefly been introduced 
and explained. The vote of thanks was coupled 
with the welcome to the City, by the Lord Mayor of 
Newcastle, in a breezy speech ; it was seconded by 
a former president of the Association, Sir Edward 
Schafer. 

We begin our notice of the sectional proceedings 
with Section G. 


Section G.—ENGINEERING. 


Tue first meeting of Section G was held at 1) a.m. 
on Wednesday last in the rooms of the Mining 
Institute, Neville Hall. The proceedings opened 
with an address by the president, Mr. Gerald Stoney, 
B.A.I. (Dub.), F.R.S., M.Inst.C.E. This address 
dealt with a number of extremely important ques- 
tions on industrial economics, and is reprinted in 
full on page 238. 

Limit GavGcEs. 


A paper on “ Limit Gauges’’ was next read by 
Mr. R. T. Glazebrook, C.B., F.R.S., the head of the 
National Physical Laboratory. The paper de- 
scribed in detail the methods adopted at Teddington 
for checking the dimensions of various types of 
inspectors’ gauges, and we commence its pub- 
lication on page 236. The discussion was opened 
by Sir Charles Parsons, who said that the work 
at the National Physical Laboratory described 
by the author had been of the utmost importance 
in facilitating the making of munitions. As a 
member of the Tyne and Wear Munitions Board, 
the speaker’s attention had been early and forcibly 
called to the great dearth of gauges, a sufficient 
supply of which was long unobtainable. In taking 
measures to mitigate the trouble the speaker had 
made the round of the workshops on the Tyne and 
Wear, examining their tool rooms, and had found 
an equal dearth of high-class manufacturing facili- 
ties. His own works possessed a fairly good tool 
room, and the men there worked readily to ;j5, in. 
which had been considered a sufficiently close 
limit for turbine work. They had not, however, 
been called on previously for greater accuracy 
than this, but limits of, say, 57,5, were required 
in the gauges demanded. His firm accordingly 
sent the men up to the National Physical Labora- 
tory, where they were shown how to make and test 
accurate gauges. When, on their return, they tried 
to do the work, and failed, they were again sent to 
Teddington for further instruction. In the end the 
result exceeded all expectations, and the men really 
enjoyed this high-precision work once they had 
learnt how to do it. He only wished that the 
National Physical Laboratory was ten times as 
big as now. Such a development would be exceed- 
ingly good for the country, and would be required, 
he thought, even more after the war than it was 
at present. In his view, the Laboratory developed 
on such an enlarged scale would be of the greatest 
assistance in the ensuing keen competition for 
trade. 

Professor J. E. Petavel, who followed, said that 
Dr. Glazebrook was to be congratulated not merely 
on the results attained at the Laboratory in the 
testing of gauges, but also on the rapidity with 
which the matter was taken up and pushed to a 
successful issue, once the word was given that 
important munitions work was being held up from 
a lack of reliable gauges. The National Physical 
Laboratory did much more than merely receive 
and check gauges. A record was made of the 
characteristics of each gauge, and these gauges 
were also stocked, issued, checked and taken back 





have been desirable to keep open every avenue of 


requirements. The Laboratory required, accord- 
ingly, not only technical and scientific skill, but 
organising capacity, and a considerable knowledge 
of modern of recording and cataloguing, 
so that out of the hundreds of thousands of different 
classes of gauge, any individual one could be traced 
through all its various stages. 

Mr. W. A. Price, who spoke next, said that the 
work described by Dr. Glazebrook had for him a 
special interest, since he had, some years ago, acted 
as to a committee which had tried to do 
for small screws of }-in. diameter and less similar 
work to that described in the paper. In this 
attempt he thought he might say they had failed. 
He had felt rather bitter about it at the time. 
This feeling had, however, now disappeared since 
he had seen the procedure at the National Physical 
Laboratory. There the gauging of screw threads 
was done with a skill and accuracy which his 
committee of 10 or 15 years ago never dreamed of. 
His experience on that committee had made him 
realise how extremely valuable to the country was 
the work described by the author. He believed 
only those who had gone through the drill of the 
Small Screws Committee of 1900 would appreciate 
this to the full. 

The next speaker, Mr. Brackenbury, expressed 
his appreciation of the patient study n not 
merely to devise adequate methods of checking the 
gauges, but in deciding what tolerances should be 
allowed. The work involved was enormous. He 
had been particularly struck by the simple method 
of comparing gauges by optical projection,and asked 
the author if the apparatus required for this was on 
the market. 

Professor H. Louis asked the author whether he 
could give any information as to use of limit gauges 
in connection with the Brinell hardness test. The 
plan was to measure the depth of the depression 
made by the use of two limit gauges, one of which 
should “ go’ and the other “ not go.”” The method 
saved an enormous amount of time and sufficed to 
tell whether the hardness of the steel tested lay 
within the required limits. 

Mr. C. E. Stromeyer said that much as he 
appreciated the author’s paper, he thought it 
required supplementing by another showing how the 
gauges were to be used. The ill-treatment by the 
inspectors in many cases was almost incredible ; 
gauges were forced on and off and completely ruined 
in no time. 

Professor G. W. O. Howe asked who was re- 
sponsible for fixing the tolerances admitted for the 
different parts of a shell. 

In reply, Dr. Glazebrook said. that the limits 
about which Professor Howe had inquired were 
settled by the Chief Inspector, Woolwich, the 
National Physical Laboratory having nothing to do 
with this matter. He quite agreed with Mr. 
Stromeyer as to the importance of teaching inspectors 
how to use gauges. He could have given slide after 
slide ‘showing the damage done to gauges after use 
in works. In reply to Mr. Brackenbury he said that 
he had not yet been able to get a firm to undertake 
the manufacture of the optical testing plant de- 
scribed in his paper. The difficulty was that it was 
thought better to employ the men on munitions, 
but he was in hopes that the “ optical” munitions 
department would agree to manufacturing opticians 
making the apparatus (for sale) to the designs of the 
National Physical Laboratory. He had been 
interested in Professor Louis’s description of the 
application of limit gauges to the Brinell test, and 
had no doubt that Dr. Stanton would be glad to try 
the plan. It might be of interest to state that the 
two gentlemen more directly responsible for the 
work described in his paper had a close connection 
with Newcastle. Mr. Sears, who carried out the 
gauge testing and had designed the tools used, had 
obtained his training in the Newcastle district, and 
Mr. Price, who had charge of the stores and had 
originated the methods of calculating and recording, 
also came from the same locality. 

At the conclusion of this discussion the meeting 
adjourned, it being decided to postpone to the 
following morning (Thursday) Dr. Stanton’s paper 
on “The Principles of Similitude,” which stood 
next on the list. 





into stock in accordance with manufacturers’ 
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«“ SOME ERRORS IN STEAM TABLES.” 
To Trae Eprror or ENGINEERING. ; 
Sm,—The very interesting article, ‘‘ Some Errors in 
Steam Tables,” in your issue of June 6, 1916, raises the 
question of thermodynamic self-consistency with respect to 
certain steam tables, and quotes two formul of Professor 
Callendar’s as much more satisfactory. Let us examine 
these formule from the same point of view. They are: 


Vv = 0.5948 7 — z, 
Pp 


V = 1.2464 (E-=) + 0.0123, 


where & is a function of temperature only, the values of 
which at various temperatures are tabulated in the 
article. 

The first of these equations, being an equation of 
state in the ordinary sense, necessarily involves certain 
limitations on the possible variation of Cp, for 


3V\ _ 0.5048 dk 

(52), = p dT’ 
(f2V\ _ _ Mk_  _1/8Cp 
(Fn), = dT2 (337): 


and, by integrating, 


_ nek 
Cp = Tim? + ¢(T), 
where ¢ (T) is the “ constant ”’ of integration. 
Turning now to the second equation, we have 
— p(V + 0.0123) __ 
+” ~ 1.2464 os 


and, therefore, 
c,=(2H\ ._? (5x) = 9-5048 _ op 
= (57), 1.2464\5T/), 1.2464 


_p_ ak 
1.2464 dT 


These two formule for C, will be consistent only if 
dT2 1.2464 dT” 


a differential equation that determines the form of k as 
a function of T. Its solution is 


k = A T0-1977 + B, 
where A and B are two constants of integration. 
But the values of k tabulated in your article do not 


seem to follow any such law. For if we take, say, the 
first and last, namely : 


= 0.665, when ¢ = 122 deg. F., or T = 581.6 deg. F. abs. 
k = 0,060, when ¢ = 662 deg. F., or T = 1121.6 deg. F. abs, 


and solve for A and B, we get 
A= — 1240 and B = + 5.028. 


The middle entry in the table, corresponding to t = 392 
deg. F. or T = 851.6 deg. F. abs., ought, therefore, to be 


k = — 1.240 (851.6)0,1977 4 5.028 =-0.323, 
whereas it is 
k = 0.175. 


It follows that if k has the values tabulated in your 
article, the two formule are thermodynamically in- 
consistent. It is probable that, with a little ingenuity, 
one could devise a problem of some practical interest 
that would exhibit this inconsistency in a more exciting 
and vivid fashion, but it scarcely seems worth while. 

It must not be inferred from this that Professor 
Callendar’s formule are to be rejected. On the contrary, 
they are doubtless fairly accurate and very valuable 
approximations to the truth. The real point would seem 
to be that thermodynamic inconsistency in such matters, 
while always to be deplored, may nevertheless be by no 
means ag serious @ matter on the one hand, or as easily 
avoided on the other, as one might think. In the 
particular case cited in your article the discrepancy 
between two correctly computed results when one set 
of tables is used is annoying, and the agreement when 
the other set of tables is is agreeable. But it by no 
means necessarily follows that the last result is more 
certainly right than either of the others. In fact, unless 
Professor Callendar has at his disposal sources of experi- 
mental information which have not yet been made public, 
it seems to me very possible that the discrepancy in 
question reflects more faithfully the actual limitations 
> 3 our = knowledge of superheated steam than does 

e ent. 

. In closing, I might s that any reader who is 
interested in going more copy into the history of the 
discrepancy in question, which is essentially the old 
problem of reconciling observed volumes and observed 
specific heats, will find a somewhat lengthy discussion 
of it in a paper on the properties of superheated steam 
in the Proceedings of the American Academy of Arts 
and Sciences for 1909, and in later papers by Jakob and 
by Say 


am, Sir, Yours very respectfully, 
7 Harvey N. Davis. 
Cambridge, Mass., August, 1916. 


{Unfortunately for our correspondent, the error to 
which he calls attention lies in his own calculation and 
not in Professor Callendar’s formulas. The term & in 
our article is equal to b — c where b denotes the co- 
volume and ¢ the co-aggregation volume in the equation 


V—b— M78 BT, 
where ¢ has the value - 
0-4213 (S)* 


The two equations 


Callendar’s steam ted by Dr. Davis from Professor 


tables are exactly consistent. The 





discrepancy which he appears to have discovered is due 
omy vl to an elementary error in his own calculation. 
He omitted to notice that the first expression which 
he deduces for the specific heat at constant pressure C, 

gives the result in mechanical units, whereas the secon 

is expressed in thermal units. Equating the two 
expressions naturally leads to very grave inconsistencies, 
owing to the omission of the y reduction factor 
from ical to thermal units, namely, 144/778 in 
the present instance. If the first of his expressions for 
C, is multiplied by this factor to reduce it to thermal 
units before equating it to the second, the resulting 
differential equation for k given by Dr. Davis becomes 


p@k__Wdk 
dT? 3.47 
the solution of which is, 
k= AT ¥i8, 
in exact agreement with the expression given by 
Callendar. 4 
In our test of the tables criticised we compared 
integrals and not differentials. Errors are magnified on 
differentiation, but are made relatively smaller by 
integration. It is partly for this reason that we com- 
integrals in criticising the tables in question. 
n the main, though, the course was adopted because the 
quantities com were those with which the engineer 
hastodeal. If, however, derivatives are to be compared, 
the errors in the tables in question are very much greater 
than was implied in our article. 
We have, for example, the relation 


co, = [¢H] . 77.8fav) far 
a! at 144 |dT}|, [dT 


In the tables criticised we find that at 290 Ib. per 
square inch and a temperature of 564.4 deg. F. the one 
value for Cp is 0.510 and the other value 0.621, the error 





being thus 22 percent. In Callendar’s tables both values 
Ret to the main 


uestion, it is all-important to 
note that the error in the tables criticised was unsuspected 
until the attempt was made to apply them to the dis- 
cussion of some extremely careful turbine tests made 
for their own poe by the builders of the machine. 
Every conceivable precaution was taken to secure 
accuracy, but it was impossible to reconcile (using these 
tables) the observations inter se. It was only after 
exhausting every other explanatory hypothesis in vain 
that the idea arose of examining the tables themselves, 
and then the source of the trouble became immediately 
apparent. The tables turned out to be insufficiently 
accurate for modern practical requirements. On using 
as = on the — ——_ the whole of the 
iscrepancies anaes. e whole discrepancy arose 
from an uncriti adoption of experimental results 
obtained by methods incapable of yielding reliable 
figures. By other methods practically accurate 
have been obtained, and these have been used as the basi 
of Callendar’s tables.—Ep. E.] 





THE SUPPLY OF TECHNICALLY TRAINED 
YET PRACTICAL MEN. 
To THE Eprror or ENGINEERING. 

Srr,—The splendid article by Mr. Orcutt, published 
in your issue of Enorverrtne of August 4 ( 110 
ante), should be a clarion call to the home people to look 
abroad and realise the position into which we, as an 
industrial people, are slowly yet surely slipping; this 
position is very largely the =f» of getting into a routine, 
rut, or groove, which has finally worn so deep that we 
cannot see over the side, or see what our competitor is 
doing ; and hence fail to profit thereby. 

More than a year ago Dr. W. C. Unwin, President 
of the Institution of Mechanical Engineers, gave a 
prominent place to the thorough and well-diffused system 
of technical education as among the causes which have 
contributed to the phenomenal German industrial 
development. The German Government have done much 
to recognise in a practical manner the interdependence of 
science and industry, yet, even so, they are but mgs 
American practice, which has made immense strides an 
revolutionised methods of manufacture. The pill has a 
bitter taste for the British industrialist, but the 
supremacy can be regained if we take a broader view of 
the position than is presented by conditions and methods 
prevailing in our own country ; otherwise we are getting 
perilously close to yielding place and position in the 
industrial world to the more wide-awake Americans and 
Germans, who, without doubt, are our most serious 


ae wt 

& two most urgent needs in our present industrial 

conditions are certainly the lack of skilled mechanics 

with wou —_— » and — leaders with 

organising ability. we can develop an organisation 

which wi provide these, we are taking» big step towards 
ining our trade supremacy. 

t is scarcely necessary to recapitulate the history of 
our Trade Schools, Guilds, &c., down to our own inden- 
tured apprentice days ; suffice to say that while excellent 
in their way, modern methods of manufacture have 
outstripped the methods of traini 


men. The system 


of paying premiums for apprenti ip, coupled with the 
fact that little or no wages were paid during the period of 
training, effectually closed the door upon a very large 


proportion of the rising generation, whose parents were 
not in a position to expend money upon the training of 
their sons, but were, on the contrary, looking for the time 
when they would be receiving mone assistance from 
them, > be well to — r that it is from this class 
of e t many of the most prominent i 

Seles pl in spite of the financial Nendicnn, ont made 
themselves leaders in the engineering world. To-day 





the word ——— has become a misnomer regan 18 
scarcely any employers are taking interest in training 
of inant nd the fact that youths are engaged at 
a low and broken in on one or one job 
and there says ous their own salvation, no instruc- 
tion is attem: 

foreman or ent eee technical 
training is not dreamed of, the inevitable and deplorable 
result being evident to-day in the absolute famine of trained 


rage ope pent lan tone agee » ete meng 
is there of providing foremen, shop superintenden 
supervi ‘soll works managers ? Contrast this 


try 

potential labour is equally as good 
country. Of latent talent there is an abundant supply 
—the thing needed is ways and means of di 

drawing out that talent, In many large concerns native 
talent receives no encouragement whatever; for when 
positions of responsibility are to be filled, outsiders are 
introduced, simply because there exists no for 
knowing what material is available in the works. i 
would taken care of by a well-thought-out scheme, 
which would provide an organisation whereby lads 
would be trained in practical work, while at the same 
time their technical training would be taken care. of, 
thus forming a nucleus of men trained to think intelli- 
gent! which could be drawn upon for the future supply 
of officials for works administration. ap 

Many of the concerns are in a position to 
at once in the effort to provide technically trained yet 
practical men, but even with these the problem of 
providing a thorough systematic training for their future 
officers and men is of such magnitude as to warrant a 
conference of representatives being held to decide upon 
w Renelotions lines to p . ae ~ i. 

tions governing any apprentice scheme sho 
be flexible enough to accommodate the especially bright, 
the average, and the slow lad, while the supervisor of 
apprentices should be a broad-gauge man of unswerving 
~~ 4 and honesty of purpose. The general plan 
should be twofold :— 

1. Shop instruction in the particular trade, and 

2. Instruction in educational subjects connected with 

that trade. 

It would appear that the most profitable course to 
pursue in connection with the practical instruction of 
apprentices would be for all work to be part of the 

shop output, manufactured under the super- 
vision of an apprentice shop instructor who would have 
charge of the while in shops. 

The theoretical work should be held in a room on the 
company’s premises, and should be arranged so that each 
apprentice may progress as rapidly or as slowly as his 
abnity allows— is nothing more disheartening to 
a slow lad than to know that he is unable to keep up with 
the rapid progress made by a few of his class-mates. All 
principles are more ily grasped if taught through 
problems closely connected with the act 
upon which the apprentice is , and if the language 
used employs the shop terms expressions so muc 
the better. The curriculum should be made to suit the 
requirements of the various trades, and should be more 
elementary than that usually found in technical classes. 
In the case of engine building, automobile manufacture, 
and allied engineering trades the educational work may 
be grouped into four chief divisions, viz. :— 

English, 
Mathematics, 
Mechanics, 
Mechanical Drawing. 
The of the English is to enable the lads to 
express | sell Mes easily and clearly, to write a decent 
letter, and to make a report which would be intelligent 
and intelligible. Mathematics is, of course, an essential 
to any first-class mechanic, and the various subjects 
considered may be arithmetic, mensuration, é.e., working 
out areas and volumes and other om pe ene hy 
estimating, elementary geometry igonometry, 
and an elementary course in strength of materials. 
Mechanics might consist - .an elementary wong = 
sics, gear designi: an wer transmission, 
er eeniel and cestcloes ; while Mechanical Drawing 
would include both sketching and instrumental drawing. 
The value of the former is obvious in illustrating any 
special point ; while the latter is primarily not intended 
to teach the apprentice to b a draughtsman, but 
to enable him to understand the ery Se oe g 
readily, and this instruction may start ly on work- 
ing drawings of actual machines or other manufactured 
, and yet should advance so gradually that even a 
ull lad can make —— 4 no ag ——, be ee 
for pure theory; skill in drawing lines prin’ 
dvlodien, lettering, &c., would be obtained incidently 
while making useful drawings. Blue-print sketches may 
be used to assist the instructor, but these should be made 
so that they cannot be copied, and should leave more or 
less to be worked out by the apprentice himself. 
Problems should be so mixed with facts and so combined 
in the practical application of natural laws that in many 
cases t do not appear to be mathematical problems 
at all. interest of the apprentice may be further 
Seid by varying the stanieed of Giftediie’ and salting 
the easy and hard problems, as they are apt to come into 
ractice. 
. The different companies’ drawings, standards and 
records, facts and data from the technical press, sugges- 
tions from shop superintendents, problems from the 
shop draughting room, hints from instructors, and points 
picked up in conversation with foremen and ssochenids 
should all be made use of in the elass-room. An excellent 











ENGINEERING. 


[Sepr. 8, 1916. 








plan is to install experimental apparatus in the school- 
room so that natural laws may be illustrated but not 
necessarily proved, as it is the intelligent application of 
these laws and not their proof which is desired. Models 
and actual machines may be used for illustration—in 
serew-cutting problems, for instance, the gears may be 
fitted on to the lathe and revolved as a check to the 
method of figuring. Instruction in valve setting, com- 
pression, &c., can be simplified if an engine is arranged 
to run with compressed air. 

The practice of holding classes after the day’s work 
is not @ good one, and has not proved successful. At the 
same time a certain amount of home work should be 
expected from each apprentice, and in this connection 
it is interesting to note that the plan of holding classes 
during working hours has been in use by the British 
Admiralty in connection with dockyard apprentices 
for many years with entire success. 

An important feature of any training scheme would be 
the keeping of records of each individual apprentice, 
which should show ability at the trade, noting especially 
8 i and accuracy, standing in class, initiative, person- 
ality, adaptability, disposition and character, and these 
records should be combined, so that at the end of the 
period of training, which should be for a period of four 
years, the career of the apprentice can be shown at a 
glance. Various incentives could be offered the lads to 
do good work; two weeks’ vacation with pay could be 
given to those who attain an average of, say, 95 per cent. 
for the year’s work, while prizes could be awarded to lads 
who are first in their particular class—such prizes may 
consist of tools which the young fellow may need in his 
progressive shop work ; while good text-books could be 
offered to lads who are in their last year. 

Special emphasis is laid upon the importance of 
selecting the man to handle the apprentice; that he 
should be an able man goes without saying, but he must 
also have an aptitude for teaching boys and be able 
to enter into boy life thoroughly and wholeheartedly— 
in short, he must have the capacity for making friends 
with a lad and gaining his confidence. Much will 
depend upon the personal touch maintained between 
instructor and apprentice in determining the class of work 
or branch of service for which the lad is best suited. 

In conclusion, I would again call attention to the fact 
that any apprenticeship sch should start at the 
bottom and provide opportunities for the ordinary 
shop boy, who isnot touched by premium apprenticeship 
and special courses in technical schools, and in addition 
to teaching him to work and think intelligently it is as 
well to keep in view the more important side of the 
problem-——the development of the boy’s moral character 
and the ability to think straight instead of what is all too 
prevalent to-day—allowing others to think for him. 

I am, Yours truly, 
Grorce Brack. 





London, August 30, 1916. 





ENGLISH AND AMERICAN WEIGHTS AND 
MEASURES. 
To THe Eprror or ENGINEERING. 

Sin,—As interesting to British engineering and com- 
mercial interests, would it not be well to remind your 
readers from time to time that the United States of 
America avoirdupois measure of 1 ton, when quoted 
simply as a ton and not specifically as ‘‘a ton of 2,240 
pounds,” is a ton of 2,000 Ib. only. 

Also that the United States gallon is a wine measure 


gallon, having a cubic capacity of 231 in. only, against 


the British cubic capacity of 277.463 in. per gallon. 

In commercial ahtaire, when quotations are received 
abroad from a British and an American house, each 
quoting “‘per ton,” or giving, say, the capacity of a 
pump at so many gallons, the foreigner is unconsciously 
(so far as he is concerned) often deceived into placing 
his order with the United States on account of the 
apparently cheaper tonnage price or the apparently 
greater pumping capacity. 

From wide personal knowledge obtained whilst tour- 
ing foreign countries, the writer knows that this point 
deserves more consideration than it generally receives 
in Great Britain. Therefore, if you are in agreement as 
to the desirability of bringing these points to prominent 
notice occasionally, perhaps the publication of this 
letter will serve that purpose at present. 

Yours faithfully, 
C. T. Evennerre. 

London, September 4, 1916. 





DRAUGHTSMEN. 
To tae Eprror or ENGINEERING. 

Sir,—Apparently my letter has touched up some of 
your correspondents, and I am prepared to concede 
that we may not all think alike in these matters, but to 
my mind it does seem a bit low down in war time, when 
the workman has given up the small holiday he has, 
for the draughtsman to claim his privilege as a draughts- 
man and go off for his fortnight fully-paid holiday, 
leaving the workman toiling at the bench, and for the 
draughtsman to come back and say he is a workman 
and claims time and a quarter for working on Bank 
Holiday. 

I cannot help thinking that there are others in the 
drawing office who would take the same view, though 
probably not of the sort who write to the rs and 
work up agitations. If the movement is of the high- 
souled character that some of your correspondents 
suggest, why this concern about such a very sordid point 
as time and a quarter for working on holidays in war 
time? The workmen, if he draws time and a quarter, 


can at least feel that he has given up his short holiday, | 





but the draughtsman has taken, and is taking, his long 
holiday as usual. ; 

Draughtsmen have always considered themselves a 
cut above the rank and file, and this new desire. to be 
called workmen, and to copy their ways, is degrading 


the drawing office ; in fact, it suggests that the move-. 


ment does not emanate from the best class of draughts- 
men but has probably been inspired from outside. by 
the workmen. It is satisfactory to note that the moye- 
ment is not intended to harass and plunder cmplovers} 
because any fair-minded person must admit t the 
employees as a body in this war time have been more 
greedy, more ready to exploit their country’s peril for 
their own isement, than the employers. I say 
as a body, but, thank God, there are millions of noble 
exceptions, men who have given up everything, even 
life itself, for their country, and it ill becomes those who 
stay at home, safe and comfortable, to be greedy of 
filthy lucre and employ their time in working up agita- 
tions when all sections of the community need to be 
pulling together. The only chance for England in the 
commercial struggle which is going to follow this war 
is for everybody to recognise that. the interests of 
Capital and Labour are identical and not eataguatetn, 
and for all to work together for the common weal, 

What chance are we going to have in the world com- 
petition if wages and salaries are forced up to an 
altogether unnatural level? As your correspondent, 
** A Member,” points out, it is just this which been 
largely responsible for the present inflation in the cost 
of living, which, again, furnishes the excuse for further 
demands. 

One of your correspondents hints darkly at what is 
going to happen after the war, presumably when the 
Association fulfils its mission—which mission, perhaps, 
most of its members are unconscious of—and falls into 
line with the other Associations for the great attack, 
which may yet do more harm to the country than ever 
the rmans have been able to do. When shall we 
learn, commercially, to combine for an attack upon our 
common enemies and not for the purpose of fighting 
among ourselves ? 

I am sorry if my views should prove unpalatable to 
some of your readers, but the jiation has been 
having thi all its own way in your columns, and I 
think you will a; that it is only fair that some of the 
rest of us should be allowed to have a say, at any rate 
until the time comes that we have all got to toe the 
line and do just what the Association tells us and, like 
the trade union members, no longer dare call our souls 
our own. 

Even such inestimable benefits as time and a quarter 
for working on holidays in war time may be too dearly 
purchased at the expense of freedom and self-respect. 

Yours truly, 
“Cuter DravGHTSMAN.” 





A VARIATION OF BOW’S NOTATION. 
To tHe Eprror or ENGINEERING. 

Sir,—If structural frames are lettered with capitals, 
according to Bow’s notation, time is lost in locating 
members when the stresses are tabulated. 

It is convenient to use capitals for external forces 
and small letters for the panels, as shown in the accom- 
panying illustration. By so doing it will be seen that 
any combination of capitals denotes an external force ; 
a capital and small letter together denote a chord 
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number, and any combination of two small letters denotes 
a web number—cither a diagonal or a vertical. For 
example, CD is an external force, Cd is the stress in a 
chord member, and cd is the stress in a web number. 
I have used the method for some years, but do not 
remember having seen it described. 
The object of this note is to give publicity to the 
method and not to claim priority. 
Tam, &c., 
H. H. Broveuton. 
Brighton, September 5. 





“THE PRINCIPLE OF RELATIVITY.” 
To tHe Eprror or ENGINEERING. 


Srr,—As you wisely stated at the end of the article 
which appeared in your issue of August 11: “‘ For the 
advance of exact science the delineation in clear mathe- 
matical terms of what had remained hazy generality or 
pon iy ye speculation is of ount importance ”’ ; 
and, by calling attention to what our philosophers have 
tried to do, you have enabled every engineer to realise 
how futile their attempts have proved! An Oxford 
Don told me quite recently that not more than three or 
four persons in the world could understand a really 
clever man; which is probably true; but it does not 
follow that whatever we do not understand must be 
the work of a very clever person. Yet that is what 
Lorentz, Einstein and Minkowski would have us believe ; 
and any of your readers who is interested In their work 
should read “‘ Das Relativitatsprinzip,” some 90 
of classical papers published, with portrait of Minkowski, 
by Teubner, of Leipzig, in 1913, at 3 marks. 

Hermann Minkowski says: 





syeee and time apart from each other are become mere 
shadows, and only a kind of compound of the two can 
have any reality”’ ; and it is possible for any plain man 
of moderate intelligence to show what humbug the whole 
thing is by merely trying to make sense of what is, after all, 
but a meaningless jingle of words such as hypnotise some 
people. 

One of your correspondents referred to an essay in 
the Phi ical Review, and this is how it starts: 
“The principle of relativity is a mathematical principle 
by which spatial ‘and temporal measurements are 
co-ordinated for observers in systems of reference which 
are in movement relatively to one another, and by which 
the equations are transformed when the observer passes 
from one system to another. Before we can understand 
the principle it is essential to understand the problem. 
Let us suppose that while we are seated in a room some 
genie, like the genie of the lamp in the story of Aladdin, 
were to transport the room at a high velocity to some other 
part of the world, . . . or, Tet us suppose that it is 
not the room itself, but the whole solar system which has 
suddenly started a movement through space at an 
enormous velocity, impelled, we may imagine, by the 
kick of some Micromegas at play in the universe.” 

Need I go on with such stuff ? To read it may not help 
to win the war, though it will raise a smile and perhaps 
take away our thoughts from morbid subjects and so 
justify the writin, of nonsense ; but the author of the 
essay from which I have quoted is seriously minded, for, 
at the end, he says: ‘‘ There must be something absolute, 
and if the theory of relativity is true this is not —_ and 
time, nor any physically real entity fixed in relation to 
them. If continuity is not to be found in a physical 
principle it must lie in a spiritual principle. The principle 
of relativity therefore has an important metaphysical 
implication.” 

Thus we get back to ghosts or psychical research or 
occultism—in fact, to anything but engineering; and 
we miss “ the delineation in clear mathematical terms ”’ 
which you, Sir, rightly consider to be of paramount 
importance. 

Your obedient Servant, 
‘“‘A THINKER.” 

September 2, 1916. 


P.S.—In great humility I would refer those interested 
in time and space to a letter of mine which you kindly 
allowed to appear some two or three years ago. 








Ministry oF Munitions OrperR.—In pursuance of 
the powers conferred upon him by Regulation 30 (A) of the 
Defence of the Realm (Consolidation) Regulations, 1914, 
the Minister of Munitions hereby orders that the war 
material to which the Regulation applies shall include 
war material of the following classes and description, 
namely :—All machine tools and machinery driven by 
power and suitable for use in cutting, stamping or 
working metal, including: Lathes, milling machines, 
drilling machines, planers, shapers, screw machines, 
chucking machines, , rs machines, slotting machines, 
grinding machines, boring and turning mills, power 
presses, punching and shearing machines, forging 
machines, cutting-off machines, gear-cutting machines, 
centering machines. The Minister of Munitions gives 
notice (1) that he hereby permits all persons until 
further notice to purchase or enter into negotiations for 
the purchase of the war material referred to in the above 
Order. Provided that such purchase or negofiations 
are from or with a person holding a special permit from 
the Minister to sell such war material and not otherwise ; 
(2) that he hereby permits the insurance of any such 
war material. All applications for a special permit in 
connection with the Soove Order should be addressed to 
the Director of Machine Tools, Armament Buildings, 
Whitehall-place, London, 8.W. 





Tue InstityTe or Metars.—The following is a list 
of the papers that are expected to be submitted at the 
meeting of the Institute of Metals to be held at the 
Chemical Society, Burlington House, Piccadilly, W., 
on Wednesday, September 20, 1916, commencing at 
4 a and continuing at 8 p.m. :—1. “ The Allotropy 
of Silver.”” By Dr. W. D. Helderman (Utrecht University, 
Holland). 2. “Note on Cadmium in Spelter,” by 
W. R. Ingalls (New York, U.S.A.). 3. “ The i 
of Arsenical Brass containing 61 and 62.5 per cent. of 
Copper. A study of the Structure and rties 
developed by varying the Rate of Cooling within the 
Transformation Range,” by C. H. Mathewson and E. M. 
Thalheimer (Yale University, U.S.A.). 4. “The 
Development of the Spelter Industry,” by Ernest A. 
Smith, A.R.S.M. (Sheffield). The Government Research 
Council, having made a grant of 1,000/. per annum 
towards the cost of carrying on the research inaugurated 
by the Institute of Metals Corrosion Committee into 
the causes of the corrosion of marine condenser tubes, 
it has been found possible by the Corrosion Research 
Committee, which has recently been re-constituted so 
as to include representatives of all bodies interested in 
the subject, greatly to extend their sphere of activities. 
Two salecind investigators have been appointed in 


tain G. D. Bengough, D.Sc., , 
O. F. Hudson. will conduct scientific researches 
on the committee’s nor | oo — — to be 
installed by the courtesy of the Brighton Corporation 
in the Brighton Electricity Works. ‘The plant will be 
worked under ordinary industrial conditions, the micro- 
scopical and other examination of the metal treated at 
Brighton being carried out in the a labora 
tories of the Imperial College of Science and Technology, 

Kensington. 


“From this time forth | South 
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LIMIT GAUGES.* 
By R. T. Guazesrnoox, C.B., M.A., D.8Sc., F.R.S. 


Tux fundamental idea of limit ee i the 
dimensions of a piece of work should lie between certain 
definite values and that the engineer should possess some 
means of measurement which would enable him readily 
to tell if this was the —-> a gute = ear 
importance, owing to the growth of repetition wo: 
the demand for interchangeability, has increased greatly 
of late; during the past two years the growth has been 
enormous. The work of the page agg | Standards 
Committee in this, as in many other branches of 
engineering industry, has been of the utmost value, and 












it is to the reports of that committee we turn for much 
of the information on the subject. 

It is impossible to speak on this subject without | 
reference to the two men, whom we have recently lost, | 
whose labours did so much to promote the cause of 
standardisation. Sir H. F. Donaldson was chairman 
of the Committee on Gauges from its commencement. | 
He threw himself into the work with all the energy of 
which he was capable ; his tact and experience steered 
the committee over many shoals, his wide knowledge 
was of the greatest value, and his fairness and courtesy 
endeared him to all his co! . In all he did he was | 
most ably supported by Mr. Leslie Robertson. Only the | 
men who have been intimately uainted with Mr. | 
Robertson’s work for the Stan Committee can 
realise the greatness of his loss and the difficulty of finding 
one to fill his place. 

i No, 27, dated June, 1906, deals with British 
Stan Systems for Limit Gauges (Running Fits), and 
was the result of much careful inquiry and discussion. 
From it is taken the following definition oi 

“* Limit Gauges.—Gauges for ensuring that any given | 
dimension is within the tolerance laid down for t o alesse 
of work to be produced. In the case of cylindrical work 
these gauges may be either double male , one end | 
of which must enter, and the other end of which must not | 
enter the hole to which it is applied, or they may be | 
either two-ring or two gauges, one of which must | 
pass over, and one of which must not over the plug 
or male piece to which they are applied.” | 
And the report continues :— 

“The committee have in view three classes of limit | 
gauges, viz. : 

(a) Standard Limit Gauges made in accordance with | 
the recommendations contained in this report, and with 
the greatest possibl cae eee 
National Physical Laboratory, for purposes of reference. 

“*(b) Reference Limit Gauges, being copies of the fore- 

Standard Limit Gauges for use by manufacturers 








and others for —- their own shop ga’ They 
should be verified, and their accurac cartified by | 


authority in whose custody the Stan Limit Gauges 

or Cot Shop Li Gauges uges ually used 
““(c) Shop Limit .—The act 

_s the shop and checked agninat “tho edosena’ Litt 


To this list it is desirable to add “check gauges,” 
é.e., gauges designed to check readily the dimensions 
of gauges in use either as reference gauges or as shop 
gauges. These are usually the inverse of the gauges 

y are employed to check, é.¢., for a hole the check 
gauge is a plug, and vice versa. 





* Paper read before Section G of the British Asso- 
ciation at Newcastle, September 6, 1916. 


4 ERRORS IN WORKMANSHIP. 


I propose to say something about these various classes 
of gauges—their use, the permissible limits of accuracy, 
snd t the methods of measuring or otherwise d i 
their dimensions; but before ing to this three 
other terms in common use need definition. These are :— 

Tolerance.—A difference in dimensions prescribed in 
order to tolerate unavoidable imperfections of workman- 


, aw difference in dimensions prescribed in 
order to allow of various qualities of fit. 

Clearance.—A difference in dimension or in the shape 
of the surface prescribed in order that two surfaces or 
parts of surfaces may be clear of one another. 

In dealing with gauges we may sub-divide them use- 





fully into three groups :— 
SHAFTS. 





sooe 
oo 
e009! 


I) Gauges for plain cylindrical work. 
di) Screw gauges. — 

(III) Form and | eens = 

Years ago Sir Joseph itworth embarked on the 


standardisation of certain gauges for plain and screwed 
enormous value to engineering science, but these gauges 
are not, and had not at the time the comeliaas bana 
its work, been used as limit gauges in the true sense ; 

uently interchangeability was not secured. Sir 
J aimed at standards which should be true dimen- 
sions, and he made no effort—at that time it did not 
| appear necessary—to specify plus or minus limits for each 





CLASSES (G) AND(C) 


Fig.2. ERRORS IN WORKMANSHIP. HOLES. CLASSES A\®. 


surfaces, and the use of itworth gauges has been of | 





class of work. Accordingly, at the outset the committee 
were faced with the necessity of inquiring what should 
be the limits on the work in order that interchangeability 
may be secured and what gauges are required for this 


7 I. Cylindrical Work and Gauges.—In dealing with 
the work it is clear that the tolerances and allowances 
must depend on its nature and the class of fit aimed at ; 
different allowances are necessary for running fits, 
push fits, force fits, &c. In the year 1906 the data 
available to determine these were small. Accordingly, 
arrangements were made by which Mr. Attwell, of the 
National Physical Laboratory, visited the workshops 
of many of the leading manufacturers of the country and, 
by their kindness, carried out the accurate measurement 





NOTE - 

VARIATION 1 SIZE OF wreomen wocsven mas - | 
PROPOSED TOLERANCE i“ QUALITY WORK -— ——— —_ 
PROPOSED TOLERANCE EQUALITY WORK: -  — . . — 
REFERENCES APPLY TO THE NUMBERS OF THE SPECIMENS 
QUOTED iW TAQLES I TOW 





PETERDES APR TO TE BERS OF THE SHEOMEND 
@worte w mes TOE 





of plain cylindrical shafts and holes from 2 to 12,in. in 
diameter. The results are contained in the tables and 
lates of a long report of the E.S.C. (No. 25) dated July, 
1906. igs. 1 and 2 are an illustration. Certain 
notably Messrs. Armstrong, Whitworth—had already 
adopted a system of limits for their own use, and 
information on these was also before the committee. 

As a result, the committee were able to draw up & 
definite series of recommendations with regard to running 
fits, tho before reaching a final decision another 
difficulty to be faced. Are the dimensions of the 
shaft or of the hole to be made the basis of the work ? 
With an inch shaft, for example, is the shaft to be made 
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as nearly 1 in. as possible with only the necessary | allowances applied to the shaft, the minimum diameter | 
tolerance, and the whole of the allowance to secure the | of the hole being its nominal size, 
running fit to be made in the hole, which is therefore of | part of the committee’s work are shown in 
necessity larger than 1 in. by the amount of this allow- | 


ance; or is the reverse course to be adopted? In the 


| 


The results of this 


Fig. 3. 
It will be noted that, with a view to +. a the 
number of gauges required, the scheme has been 


end the committee adopted the view that wherever so that the maximum diameter of the hole for first-class 


possible the shaft shoul 


bo the element more nearly | work is the minimum for second-class work, and so on. 
approaching the true dimension and allowance be made | Assuming 


now agreement has been reached as to the 


on the hole according to the kind of fit required. The | allowances and tolerances on the work, what as to the 
tolerances on the shaft are negative, so that it may never | gauges ? 


exceed its nominal dimensions. A minimum allowance, | 


For a shaft we require two gauges—two rings or snap 


obtained by making the hole of larger than nominal ' gauges as may be preferred—one corresponding to the 


STANDARD TOLERANCES AND ALLOWANCES 








size, is specified, and this cannot be encroached upon by | maximum or high dimension, the other to the minimum 


either element ; above this a positive tolerance is allowed | or low dimension, and, as 
| impossible, these gauges must 


on the hole. 


rfect workmanship is 
subject to tolerances ; 


For example, in the case of a 5-in. shaft and hole of | what is to be said as to the sign and amount of the 
first class work, the tolerance on the shaft is 0.002 in. | tolerances? And here a distinction has to be noted. 


Thus it must lie between 5.000 in. and 4.998 in. The 
allowance is also 0.002, so that the minimum diameter 
of the hole is 5.002 in. On this there is a tolerance of 
0.002 in. in, hence the hole may have a maximum 
diameter of 5.004 in. This system the committee call 
the “shaft ’’ basis ; they note, however, that the system 
may be reversed, the hole being taken as basis and the 


So long as the work is within the limits allowed, inter- | 


changeability is secured, and it will inspection. In 
fairness, however, to the manufacturer, all work up to 
the limits should pass ; the inspection 
demand narrower limits than the p 
Accordingly, the tolerances on a high inspection gauge must 
be positive, those on a low inspection gauge negative. 


uges should not- 
uction drawings. | 


This is a point which the gauge maker should carefully 
attend to. He knows, maybe, that the nominal size 
of a certain high is 2.000 in. with a tolerance of 
0.0005 in.; he ae try, then, to make his gauge 
2.00025 in. In many cases the attempt is e to 
produce the gauges as nearly as ible 2.000 in., and 
some are made a trifle too ; they are rejected, 
necessarily : had their aim been to arrive at 2.00025 in., 
probably all would have got through when tested. 

So far, then, we have found that for an inspection 
gauge the tolerance is positive on the high gauge, negative 
on the low. But in the workshop gauge, as will be seen, 
the reverse is the case. These are given out by the 
manufacturer to the workman to enable him to make 
work which will pass the inspector. Clearly, then, for 
safety he will arrange that the limits to which the man 

| works are rather narrower than those to which the work 

will be inspected. A high gauge will be a trifle too 
small, a low gauge slightly too large; the tolerance on 
the high gauge is negative, that on the low gauge is 
positive. 

As to the tolerances permissible, these depend on the 

class of work dealt with, and for inspection gauges 
amounts of the order of one-tenth of the tolerances on 
the work are not unusual. Thus, for the 5 in. shaft 
of first-class work already referred to, the high gauge 
would lie between 5.000in. and 5.0002 in., the low gauge 
between 4.998 in. and 4.9978 in. These, of course, are 
| close limits. For a workshop gauge, the tolerances, as 
| well as being of opposite sign, may wisely be large in 
amount ; the result of this is to contract somewhat the 
limits within which the workman has to work, but to 











Fie. 5. 


increase the chance that his work will pass. Moreover, 
the “‘go”’ gauges wear, and a ring or a plug may easil 
in time become too large or too small respectively if, 
when new, they are very close to their nominal sizes. 





In our original classification of ga , reference gauges 
were mentioned. These clearly include both reference 
i tion f shop gauges; they are 


p i and r 
retained for the purpose of stan ising the other 
gauges. ‘ 
We turn now to the measurement and testing of cylin- 
drical gauges. For the purpose of merely testing a 
gauge to see if it is correct, two check gauges—a ‘‘ go”’ 
and a “ not-go’’—may be used, and in some cases must 
be used. © difference between these will be equal 
to the tolerance on the ga they are used to check 
and their own tolerances will be much smaller, but for 
cylindrical gauges in most cases check ga are not 
necessary and indeed are not desirable; the difficulties 
arising from inaccuracy of manufacture and wear are 
too serious. Besides, rejection by a check gauge gives 
no intimation of the error to the manufacturer, and thus 
it is unsatisfactory to him. Thus cylindrical plug 
gauges are preferably checked by some form of accurate 
micrometer or measuring machine. To describe such 
machines in detail would fill a paper by itself; it must 
| suffice to mention one or two leading points. 

The original Whitworth form depends on the use of a 
feeler, a bar which is passed down between the jaw of 
the machine and the ga under test, and while high 
accuracy can be attain Peete the results are 
| slow and depend on the skill of the observer. In 


| another form, a ‘pl presses against a and 
| tilts a delicate level. The micrometer is ot ok the 
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bubble is central, thus securing that the pressure lied 
to the gauge is always the same ; the importance of this 
Physizal Laboratory to replace the level by. @ tilting 

ic tory to t Vi @ tilti 
sae} a wanhinn Ip Si adietimans Chen 0 On -_ 
light reflected from the mirror occupies a definite 
position on a suitably placed scale. 

Fig. 4 is a photograph of a large machine built to the 
laboratory design by Messrs. Armstrong, Whitworth, in 
which this device is used. It is ye to measure 
large cylindrical gauges, and was built for the measure- 
ment of the coils of some of the standard electrical 
ie ey 237). 

ig. 5 shows another instrument in regular use for 
testing smaller cylindrical gauges. A vertical plunger 
pressed downwards by a spring actuates a light lever 
moving over a scale; below is a horizontal platform 
with a slow vertical motion. A standard gauge of the 
required dimension is placed on the platform, which is 
raised until the upper end of the gauge pressing on the 
plunger brings the lever to the centre of the scale; the 
standard is then removed and its place taken by the 
gauge under test. The difference between this and the 
standard is given by the position of the pointer on the 
scale. In another instrument of this class the motion 
of a diaphragm raises or depresses a column of liquid 
in a fine tube. 

All these methods demand the employment of accurate 
standards of a large variety of lengths. Such are afforded 
by the now well-known Johanssen gauges. By means 
of these, length gauges differing in length by one or 
more thousandths of an inch can be built up with an 
accuracy amply sufficient for checki to under 
the one ten-thousandth, and most of the test work at 
the National Physical Laboratory is now done by the 
aid of these gauges. 

To discuss the problem how the Johanssen gauges are 
checked would carry us too far into detailed considera- 
tion of such work, while how to make them is a secret 
many would wish to share with Mr. Johanssen. 

The checking of ring gauges or of snap gauges is a 
more difficult problem. For many purposes check 
gauges are J. “go” and “not-go”’ plug, the 
external diameters of which can be accurately measured, 
and indeed for small rings this is the only method. For 
larger gauges there are various forms of internal callipers 
available, but these do not lend themselves readily to 
high accuracy. A method which has been found con- 
venient at the Laboratory is to build up a “‘go”’ and 
“not go”’ internal diameter ga by means of a series 
of Johanssen gauges with two plain cylinders of known 
diameter, one at each end of the series. When once 
such a diameter gauge has been put together, the check- 
ing of a series of rings of the same diameter becomes a 
simple matter. 

Il. Screw Gauges.—The problem of the standardisation 
of screw limit gauges is a very difficult one; a screw 
surface is a complex form, and to satisfy oneself that in 
all its dimensions it lies within certain limits involves 
much careful work. 

The question is fully discussed in the E.S8.C. Report, 
No. 38, February, 1913, on “ British Standard Systems 
for Limit Gauges for Screw Threads,’’ and the following 
definitions are taken from the report :— 

Effective Diameter.—The effective diameter of a screw 
having a single thread is the length of a line drawn 
through the axis and at right angles to it, measured 
between the points where the line cuts the slopes of the 
thread. (Fig. 6a.) 

Core Diameter.—The core diameter is twice the mini- 
mum radius of a screw, measured at right anglessto the 
axis. (Fig. 6a.) 

Full Diameter.—The full diameter is twice the maxi- 
mum radius of a screw, measured at right angles to the 
axis. Oy. Ss) 

Crest.— crest is the prominent part of the thread, 
a of the male screw or of the female screw. 
(Fig. 6b.) 

oot.—-The root is the bottom of the groove of the 
thread, whether of the male screw or of the female screw. 


(Fig. 6b.) 
Slope of Thread.—The slope of thread is the straight 
part of the thread which connects the crests and roots. 


(Fig. 66.) 

Angle of Thread.—The angle of thread is the le 
between the slopes, measured in the axial plane. ( Fig. .) 

Nore.—From Fig. 6a it will be seen that the “core 
diameter” of the male thread is measured between the 
roots of the thread ; it should be borne in mind, however, 
that the “core diameter” of the female thread, being 
a ximately the same dimension, is measured between 
the crests of the thread. 

Pitch.—-The pitch is the distance in inches measured 
along a line to the axis of the screw between the 
point where it cuts any thread of the screw and the point 
at which it next meets the acre peg Emre of the same 
thread. (Fig. 6b.) The reci; of pitch measures 
the number of turns per inch or millimetre, as the case 
may be. 

In the Whitworth thread i by the com- 
mittee there are seven elements, and error in any one 
of these may be sufficient to cause a gauge to reject work 
which — to pass, or vice verse. ese elements are as 
defined already :— 

Full (or major) diameter. 
Core (or minor) diameter. 
Effective (or pitch) diameter. 
Pitch. 

Angle. 

Form at crest. 

Form at root. 


Of these, the most important and the most difficult to 
control are the pitch and the effective diameter. 
In the Whitworth thread the attempt is made to 





bs or a over the whole Fag my of the screw ; 
while possibly for some purposes this is desirable, it ad 
greatly to the difficulties of both construction and aging ° 
and t' zo is much to be said for » system which | ows 
definite clearances at crest and root. Four of the above 
seven elements—the first two and the last two—then 
become unimportant, and we are left to concentrate on the | 
effective diameter, the pitch, and the angle of the thread. 
If the screw bears along its slopes it is doing its work 
satisfactorily, and in most cases the fact that there is 
clearance at crest and root is immaterial. 

Before proceeding further it is important to notice 
that errors in pitch and effective diameter are closely 
connected. 

Suppose the full and dotted outline, Fig. 7, to represent 
a ring and a plug serew of similar form, but of slightly | 





different pite Let the maximum relative displacement | 
of any two threads engaged be 2a. Then the extreme | 
threads will be displaced axially by +a and —a 

respectively. A glance at the diagram shows that in this | 


case the parts will not go together unless the axial 
displacement is accompanied by a radial displacement 
which, allowing for the le of the thread, is about 
equal to 2a, is is doubled on the diameter, so that as 
a rough rule it may be taken that any error in pitch has 
to be compensa by an error of twice the amount in 
effective diameter. 

Thus we can compensate for an error p in pitch on a 
thread of which ¢ in. are engaged by allowing a reduction 
of effective diameter of 2 P t in the plug, or an increase 
of the same amount in the ring. Some reductions in 
the full and core diameters are also required, but in 
consequence of the curves at crest and root these are small 
and need only rarely be taken into consideration. 


; Reducing the effective diameter of a plug, or increasing 


that of a ring screw, has the effect of reducing the thick- 
ness of the corresponding thread at that point; the 
thread is made thin. Thus, in order to compensate 
pitch errors, makers have a tendency to make their screws 


Fig. 
ofa Fig. 66. 
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thin; they claim an allowance on effective diameter 
which makes up for the error tolerated on pitch. 

The Engineering Standards Committee, in their 
report, No. 38, state that they have had two separate 
matters to decide upon :— 

“1. To lay down tolerances on full, core and effective 
diameters to cover the wear of tools and unavoidable 
imperfection of workmanship, and to prescribe minimum 
ene in order that bolts and nuts may be assembled 
reely. 

“2. To decide what errors in pitch could be permitted 
in ordinary practice, having regard to the allowances in 
effective diameter which they entail.’’ 

And as a result they recommended a series of tolerances 
for the two threads considered—British Standard Whit- 
worth and British Standard Fine—given by the following 
formulae taken from report No. 38 of February, 1913 :— 





Bolt. Toler- | Bolt. Toler-| Allowance | Nut. Tolerance 
ance on Full | anceon Core| (onthe | on Full and Core 
Diameter. Diameter. | Nut). | Diameters. 


B.S. W. Threads. 
2. 3. 


1. } 4. 





in. in. in. | in. 
—0,0035 /D | -0.0045./D  +0.001./D}  +0.0035./D 
| | (above allowance) 


B. 8. F. Threads. 








5. | 6. | 7. | 8. 
—0.0025 /D | —0.003./D | +0.001/D| +0.002./D 
_ | (above allowance) 


D = nominal diameter of thread in inches. 
The positive and negative refer to the nominal 
dimensions of the bolt. 

The report also gives the formule for the tolerances 
on pitch and the allowances on effective diameter 
required to compensate them, and tables setting out the 
tolerances on the various elements. 


(To be continued.) 








PRESIDENTIAL ADDRESS TO SECTION G, 
BRITISH ASSOCIATION.* 

By Geratp Sroney, B.A.I. (Dub.), F.R.S., M. Inst. C.E. 

Ar times such as these the mind naturally turns to 
problems to be considered both at the present time and 
after the war, and in considering such problems a review 
of some of the errors committed in the past is most 
necessary. Such a review enables methods which should 








be adopted both now and in the future to be considered. 
As this is an address to the Engineering Section of the 
British Association for the Adv t of Sci , only 
such problems will be considered as affect engineering 
and its allied industries. 

One thing which has handica our industries is the 
reluctance of firms to utilise highly educated labour or to 
adopt scientific methods. In looking round the industries 
of most districts one is struck by the small number of 
men who have undergone a thorough scientific training 
at one of the universities or at a leading technical college, 
and who occupy a prominent place in the firms. 

general complaint is that university and college 
men are too theoretical and not practical. It is the usual 
thing for a bad workman to blame his tools, and in this 
connection the question may be asked : Is it not because 
employers do not know how to make use of such labour 
that iow utilise it to such a small and imperfect extent ? 

Things are very different in some other countries with 
which we have competed in the past, and with which there 
will be in all probability still fiercer competition in the 
future. There we find the fullest use made of highly- 
educated scientific labour. 

How many engineering firms in this district have a 
skilled chemist on their staff, and what percentage of 
these pay him a decent salary ?}; How many heads of 
firms have sufficient chemical knowledge to appreciate 
the work and utilise the services of such a ae Monee 
unless there is appreciation of the work done by him his 
services are useless and he becomes discouraged, generally 
finding himself up against the blank stone wall of passive 
tolerance, if not of active prejudice. And yet chemical 
problems are continually cropping up in engineering 
work. There is the question of the supply of materials ; 
as a rule the manufacturer trusts to the name of the 
contractor and assumes that he gets materials of the 
composition and purity he ordered. Every now and 
then something goés wrong and the question arises, why ? 
Without a chemist to analyse the material it is often 
most difficult to say. Apart from this necessity for 
analysis of raw or partly manufactured materials received, 
there is the chronic question as to the mixtures of the 
metals in both the metal and brass foundry. Large 
economies can be effected by systematic analyses. 

Another direction in which scientific work is invaluable 
is in seeing that instruments are in proper order and that 
tests are accurately carried out. Tests earried out with 
inaccurate instruments, and without proper scientific 
precautions to see that they are accurate and reliable, are 
worse than useless, and, in fact, most misleading and 
dangerous, as entirely unreliable inferences may be 
drawn from them and far-reaching troubles caused in 
the future. How many tests of steam engines are un- 
reliable because there is no standardisation of the pressure 
and vacuum gauges and thermometers used, and in how 
many cases is even the reading of the barometer omitted ? 
An absolute pressure stated as so many inches of vacuum 
has no meaning unless the barometer reading is also 
given or the inches of vacuum is stated as reduced to 
“Bar. 30.” How many firms using steam have any 
arrangements for testing vacuum and pressure gauges, 
and yet there are no instruments more liable to error 
than these gauges? When one tries to analyse the 
results of steam tests one is constantly up against the 
elementary question ‘“‘ Were the gauges, &c., accurate ? 

t a misfortune it is that there were no means of 
testing their accuracy.”’ Under scientific supervision 
arrangements are made to avoid such troubles and get 
reliable results which can be depended on for future 





designs. 

What has been said about pressure gauges and the 
measurement of pressure applies, of course, to all other 
instruments and measurements. In most works, it may 
be said, with sorrow, that the only moderately accurate 
measurements that can be made are those of dimensions 
and weight. It is only by accurate testing of existing 
plant that reliable deductions can be drawn enabling 
safe progress to be made in future designs. 

One of the great things which helped forward the steam 
turbine in the early days was accurate and full testing 
of each plant as soon as it was completed and before it 
left the works. The late Mr. Willans was probably the 
first, or one of the first, to recognise the importance of 
accurate testing of steam plant, and the success his well- 
known engine was largely due to this. From the 
earliest days of the steam turbine Sir Charles Parsons 
recognised the necessity of such testing, and the test house 
has always been a prominent feature of Heaton Works. 
And, then, in the higher ranks of an engineering works it 
requires a scientific mind to draw safe conclusions from 
tests carried out and to see in what directions pro 
can be safely made. Such methods have enabled the 
steam turbine during the writer’s acquaintance with it, 
now extending over some 28 years, to w in power 
for a single unit from 50 h.p. to some 45,000 or more, 
and the steam consumption to be reduced from 40 Ib. 
per horse-power-hour to about 7} lb., or less than 
one-fifth. ‘ re 

Closely allied to such work in engineering factories is 
the general question of scientific research, and here 4 
trained scientific mind is of the utmost importance to 
see that reliable results are obtained and to make true 
logical deductions from those results. Without suitable 
training a man is liable to be unable to all the 
conditions of an experiment and is apt to make deductions 
from the data obtained which are totally unjustified and 
often lead to most disastrous results in the future. 

Such research is generally carried out in four places— 
engi i works, private laboratories, engineering 
colleges, and national laboratories. 

The first has already been dealt with. ‘ 

The second is of comparatively small importance in 
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’ As regards the third a great deal of good work has been 
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done in engineering colleges, often under great difficulties | 


owing to want of plant and money, and it is tly to 
the credit of our cooheenant and others that they have 
succeeded in doing so much with the very jnadequate 
——— at their disposal, and handicap: for want 
of funds. How inadequate their income is can be under- 
stood when it is remembered that Leipzig University 
alone has an annual income from the German Govern- 
ment of 100,000/., as against a total Government grant 
to all the Universities here of about 45,000/., or less 
than half. 

Of national laboratories we have only one, the National 
Physical Laboratory at Teddington; and here, in, the 
support given to it is totally inadequate. e total 
income from all sources last year was only 40,000/., and 
of this 23,0007. was in payment for work done, such as 
testing meters and other instruments and other com- 
mercial work; the Government grant is only 7,000/. a 
year, and besides this 7,500. was received for experiments 
in connection with aeronautics, which is really war work. 
The balance was made up of subscriptions, grants from 
technical societies, and miscellaneous receipts. Com- 
pare this with the German equivalent, the Reichsanstalt 
of Berlin, which has an income of 70,0001. a year from 
the Government, or 10 times that given to our National 
Physical Laboratory. The Bureau of Standards, the 
similar institution in the United States of America, has a 
Government grant of 140,0001., or 20 times ours. In 
the Civil Service Estimates there is an allowance of 
40,0001. for research, an increase of 15,000/. over that 
allotted last year (4s. for each 1001. of the Civil Service 
Estimates). The total estimates are over 20,000,000/., 
so that less than one-fifth per cent. is allotted to 
research. 

It is difficult to realise what benefits might be gained 
by investigations which could be carried on by the 
National Physical Laboratory if only sufficient funds 
were available, and of what importance they might be to 
industry at large. One example may suffice. Some 
time ago the Reichsanstalt carried out a most complete 
set of tests on a certain class of machine, an investigation 
which must have cost several thousands of pounds 
sterling, apart from the time it occupied. The results 
of this investigation are available to German manu- 
facturers of this machine ; just before the war prepara- 
tions were being made to take advantage of this, and from 
fi stated a large extra economy was —— This, 
of course, would enable them, provided the cost of 
manufacture was not too high, to have an enormous 
advantage over such machines manufactured without 
this special knowledge. The Institution of Mechanical 
Engineers saw the importance of this problem and 
appointed a research committee to deal with the 
— but the first question met with is that of 

ce. Should this be the case in a wealthy country 
such as ours, which depends on its manufactures for its 
very existence? And that such an investigation is 
required is obvious from the fact that the designs of no 
two independent manufacturers of this machine in this 
country agree among themselves. Of course, each 
claims his is the best, but this cannot be so. 
ee in engineering shops do not meet such 
& case. © question of finance to be carefully 
watched, and as soon as results sufficiently good are 
obtained they are generally accepted, and in any case the 
problem is rarely t ed out to the bottom, an almost 
universal defect in commercial research work. Without 
the help of the National Physical Laboratory the position 
of the aeroplane in this country would be very different 
from what it is, and what has been done for the aeroplane 
uires to be done in many other directions. 
ut what firm here would do what has been done in the 
commercial synthesis of indigo, on which it is said that 
17 years’ work and over 1,000,000/. has been spent by 
one firm alone abroad. Here in chemical investigations 
and manufactures the Government refuse even to give 
the help of allowing cheap alcohol to be obtainable, and 
much of such work is impossible in this country on this 
account, as in many cases methylated and denatured 
alcohol are not suitable. Recently under pressure the 
restrictions have been somewhat relaxed by the Govern- 
ment, but many manufacturers have found that the 
privileges granted are so tied up in red tape that the con- 
cessions are practically useless. 

It is not only on the scientific side that there is so 
much to be done in the way of putting our house in 
order ; there is much to be done in the way of putting the 
1 g t and cx cial sides of engineering and 
other allied works in a position to compete successfully 
“= foreign countries. 

© great growth of engineering firms and their forma- 
tion into limited liability pose Sor has not been 
without its drawbacks. 

In the old days an engineering works was comparatively 
small and, as a rule, one man, generally a clever engineer, 
was at the head. After his death, and often before, the 
place was turned into a limited liability company, and 
gradually fell into the hands of a body of men, many of 
them not technical, who had no further interest in the 
firm than to draw their salaries as directors and managers, 
and who had no financial stake in the concern beyond 
the 5007. or 1,000. in shares necessary to qualify them 
as directors. The result is that the place gradually 
degenerates, initiative ceases, and it finally gets to a 
stage of not paying any dividends, and really being kept 
going, not for the sake of the shareholders, but of the 
directors and other officials. 

Such a firm as a rule does not put enough aside for 
depreciation, and thus its machinery and buildi 
degenerate and become obsolete, which makes it still 
less able to compete with more modern firms. At the 
same time it is not able to afford the money necessary to 
carry on the experimental and research work which is a 
necessity for any progressive firm, and thus its manu- 
facturers cease to progress with the times. As Sir 











Charles Parsons truly said, a man or firm in the face of 
financial difficulties cannot on work. 
The minimum spent on research work should be at least 
1 per cent. of the turnover, and the amount it is 
advisable to is 3 per cent. Unless a firm makes 
good profits it cannot keep up to date, and will sooner 
or later go to the wall. 

But the workman says that he should have his share. 
What is his share under the present state of things ? 
The ave capital expended in an engineering works 
per individual employed is about 2007. An inquiry the 
writer made some years ago gave this figure; it was 
confirmed by an investigation of shipbuilding yards, 
which gave 185/., and by the Census of Production, 
which gives a capital of 1,500,000,000/. for 7,000,000 
workers, or 214J. perman. An analysis of the dividends 
paid shows them to be about 4 per cent. on the capital 
employed. Here it must be remembered that 
paying 10 to 15 per cent. on their ordinary capital have 
often a large preference and debenture capital, on which 
a much lower rate of interest is paid, and also that often 
part of the ordinary capital was issued at a premium, 
so that the actual return or dividend is far below the 
nominal dividend declared on the face value of the share. 
Account has to be taken, too, of the large number of 
companies that do not pay any dividend on their ordi 
shares, and often none on their preference stock. Little 
is, as a rule, heard of the finances of such com: jes ; 
it is the ones paying good dividends that public attention 
is drawn to. 

It thus means that the shareholders get about 8/. per 
year per individual employed. 

On the other hand, the average wages for men and 
boys, skilled and unskilled, is about 70/. per annum in 
normal times. This means that the worker gets between 
eight and nine times as much as the capitalist. The 

show on what a very small margin the capitalist 
works. And without the capitalist, under our present 
system of individualism, there would be no factories 
erected and run, and therefore no work for the working 
man, a thing it is well for him to remember. Without 
profits the capitalist will not invest in engineering and 
other works in this country, but will seek for a more 
profitable field for his capital elsewhere. Every 2001. 
invested in this country in a factory means work and 
livelihood for one British working man. 

At the same time I am sorry to say the employer does 
not look after the welfare of his workmen as he might. 
In a small factory the head of the firm, as a rule, knows all 
the leading men among the workmen, many of them 
having been with him for years. As the place grows 
he loses touch with his men, and as an actual fact knows 
fewer of those under him when he has 1,000 or more 
employees than he did when he had 400 or under. This 
state of cae gets worse when the place is turned into a 
limited liability company, as nearly all — places are 
at present. The result is that a most deplorable state 
of things has come to pass. The workman says, ‘‘ Put 
not thy trust in employers’’; the master says, ‘‘ Put 
not thy trust in workmen,” and the official who is 
between the master and the workman says, “‘ Put not 
thy trust in either.” 

It is difficult to say what can be done to remedy this 
state of things, but one cannot help feeling much might 
have been done in the past to have prevented such a 
regrettable state of affairs as there is at present. Much 
of this trouble might have been avoided if employers 
had shown more consideration for the welfare of their 
workmen. Of course, there are some notable exceptions, 
but they are few and far between. An example is the 
necessity of the Factory Acts to ensure proper light and 
air and other arrang ts y for the health of 
the workmen. But much more should be done. Why 
is it that canteens are being rushed up all over the 
country, and why were there so few before? In many 
works to this day the provisions for getting food and 
drink warmed are most primitive and inefficient, and as 
to getting anything to eat if one has to work overtime 
une: y, it is in most works impossible. As a rule 
the only thing available was a drink at the public house 
outside the gates, and even this is now closed at 5 o’clock. 
Why if a man works overtime should he also starve ? 
And how can efficient work be expected under such 
conditions ? Why also should there not be provision 
for drying clothes of a man who has had to walk to work 
on @ wet morni Each man should be provided with a 
cupboafd where he could keep a —— of boots? Why 
are not sanitary arrangements decently private, and why 
are they not kept clean and wholesome: they are often 
in a disgraceful state ? These are only a few samples 
of the directions in which much might be done. 

The adjustment of the wages to be paid to the workman 
is a most difficult one. There are three principal ways 
of paying workmen: on time, on piece, and on bonus. 

time is the only way of paying a man who is on 
various classes of work, where the fair time required for 
each job is not known. In many cases the most highly 
skilled men are on such work and as a result only make 
time wi This results often in the highly skilled man 
ing less money than the less skilled man who is on 
repetition work, and as a co uence is working on piece 
or bonus. This is obviously unfair. For example, a man 
may have the setting up and adjusting of a number of 
machines on repetition work, and he often makes less 
money than the less skilled men under him who are on 
jece or bonus, although their nominal rate of wages is 
ess than his. 

Again, highly skilled erectors who go outside the works 
to erect machinery, often worth thousands of pounds, 
and set it to work are only paid on time, and often make 
less money than their fellows who are on piece inside 
the works. 

The adjusting of piece prices is a most difficult one. 
They should be adjusted so as to be fair both to master 
and man, but too often such fixing of prices is left to 











subordinate officials who have in many cases their own 
axe to grind. There should in every works be a special 
department for such fixing of prices, and once a price is 
fixed it should not be altered without good reason. The 
practice of cutting prices by the masters in the past is, 
in the opinion of the writer, y responsible for the 
— imitation of output by men about which we 
ear so much. There is a tendency that if a man makes 
more than time-and-half or time-and-third the price 
of the job is cut. If the price has been fairly fixed why 
should it be reduced because the man makes large wages 
due to his skill and industry ? The larger the output 
from his vice or lathe the better for the master, as he is 
getting a larger output from his plant with a certain 
capital expenditure, and thereby establishment 
are reduced. This is especially the case in machine 
work, as the hourly value of the machine ae often 
far exceeds the wages of the workman employed. 

A fair rating for machine tools is 4d. per hour per 100i. 
value, and as the time rating of the man is generally 
about 9d., it is easily seen that if the average value of 
the machine tools exceeds 225/., machine charges exceed 
time wages, and the average value of machine tools is 
generally largely in excess of this figure, in fact often 
about double it. It is therefore obvious that it is much 
more important to get large output than to pay small 
wages. 

he result of this “‘ time-and-half’’ rule is that a good 
man by working up to the limit of his capacity “ spoils 
the job”’ for the next man who comes along and who may 
not be of the same calibre as the first man. It has, 
therefore, been found advisable and necessary by the 
workmen to limit the output of all men to a certain 
standard, and this results in the end by the pace being 
set by the slowest man on a particular job. 

A fair bonus system is ome oy the ideal way of paying 
men, but here, again, altho the times for a job are 
supposed to be fixed and unalterable, in too many cases 
they have been altered by various devices, and as a 
result the system is looked on with suspicion by the 
workmen. 

Gradually, bit by bit, the pernicious doctrine has 
grown up that the less the work done by a man the more 
employment there will be. The workman does not see 
that the cheaper an article can be produced the larger 
will be the sale for it and the better it will be able to 
compete with the products, not only of other producers 
in this country but of those abroad. And also that very 
cheapness, combined with good quality, induces the sale 
for such articles to be large. 

Laziness is inherent in man, and on an average no man 
will work unless compelled to do so, and still less will he 
work his best unless there is a great inducement. This 
is true not only of the working man, but of all other 
classes. Therefore the policy of ‘Ca’ Canny” has 
been only too readily adopted on the ground not only 
that it was pleasant for the man himself, but also he 
believed that it tended to the welfare of his fellow- 
workmen. 

The writer has very reluctantly come to the conclusion 
that the workman of to-day is not doing as much work 
as was done some 30 years ago when he was in the shops, 
and not only this, but that timekeeping is not as . 
In this connection, however, it must be remembe: that 
excessive overtime inevitably leads to bad timekeeping. 
Bad timekeeping causes much more loss than that due 
to the actual time lost, as not only does machinery and 
other plant lie idle, but the disorganisation ca’ ina 
works by lost time is most serious. 

With the growth in st h of the Trade Unions, 
which at first were for the legitimate object of — 
that the workman got fair play, and providing out-of- 
work and old-age benefits, &c., has grown up a system 
of Trade Union officials who live by agitation, and whose 
job would be gone if there were no supposed grievances to 
agitate about. These men keep the labour world in a 
constant state of agitation, and make the employers’ 
and officials’ existence a burden to them by constant 
demands of all sorts, many of them utterly impracticable 
and unfair. When they cannot agitate inst 
—e they a against another T Union, 
and thus endless disputes spring up on the demarcation of 
work. Some of the worst strikes in the past have been 
due to disputes between two Trade Unions. 

Unless something can be done to bring master and 
man together and make both work for the common 
good, English trade must inevitably go down, and the 
supremacy that England has in the engineering of the 
world will come to an end. 

No truer statement was ever made than that recently 
made by Lord Joicey that this country, unless it pro- 
duces as cheap or cheaper than other countries, cannot 
in the long run keep her trade, and this is true in spite 
of any tariff walls which may be set up. And if the 
present state of affairs is maintained of unscientific 

ent and obsolete machinery, combined with 
limitation of output and high wages, or, in other words, 
high cost of production, we must, sooner or later, go to 
the wall. 

What is really wanted is common honesty and common 
sense on both sides, for one side is as bad as the other 
at present. 

d now about the official—of all grades, from the 
manager down to the foreman—who comes between the 
master and the man. Unless he is treated fairly by the 
master, and unless he treats his men fairly, there is sure 
to be friction and loss of efficiency. He must also work 
with his fellow-officials, who move in lines more or less 
parallel to his, and here, to obviate jealousies and to 
prevent the more unscrupulous among them taking 
unfair advantages, demarcation of each official’s duties 
and work is most important. This is a point not always 
taken sufficiently into account in the o: tion of a 
works, and the results are often most disastrous. The 
duties of each man should be clearly defined by the master 
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and no interference with those of others tolerated. The 
master also should remember that the official has no 
Trade Union or similar organisation to protect him, 
and should act accordingly. Much more could be said 
about the relations of the official both with his fellow- 
official who is on the same level as himself, with his 
master who is above him, and the workman who is under 
him, but time forbids. On all three sides much improve- 
ment could be effected. The fact remains, however, 
that for success it is essential that all, from the apprentice 
— head of the firm, should work as one homogeneous 
whole. 

Apart from the considerations set out above, com- 
binations among the firms employed in any one trade 
are most essential for the well-being of that trade. It 
is by such combination that much of the progress made 
of late years by our competitors has Loon effected. 
Some of these combinations have been international, 
and at least two such in the engineering trade before the 
war wereso. These now, of course, are, and it is expected 
will be after the war, confined to the allied and possibly 
to neutral countries, but such combinations, whether 
among all the engineering firms in one district or amon 
firms employed in one ——— trade, must be work 
fairly to all members if they are to be successful. The 
larger firms must not override the smaller, as, it is 
regrettable to say, has been done in combinations of 
employers in some districts. For example, in a district 
where there is one firm very much larger than any of 
the others, the practice is not unknown for it to insist 
on everything being done to suit its requirements, 
regardless of the rights of others. Further, such com- 
binations are liable, especially in case of emergency, to 
do much harm, unless directed by men with broad minds 
and able to take a wide view of things. 

If the Armament Ring in this country had taken such 
a view when it was found what an enormous supply of 
munitions was required, it is doubtful if there would 
have been such a shortage as there has been. Hundreds 
of firms were willing and anxious to help in the pro- 
duction of munitions, but when they offered their 
services they were met in many cases with a blank 
refusal, and in all cases with little encouragement. And 
when, under pressure from the Government, the Ring 
accepted outside help, in many cases the conditions 
imposed on the sub-contractors were unfair in the 
extreme, apparently the whole idea of the Ring being 
to make all the profit they could out of the troubles of 
the Empire. It has been just as difficult to persuade 
the Armament Ring to give up what they thought was 
their monopoly and to bring in outside works to help 
in the production of munitions as it has been to persuade 
tho Trade Unions to forego trade customs and to enable 
outside sources of labour to be employed, such as women 
and other unskilled labour. But both have had to do 
it. In other words, ‘‘ Dilution of Works” has been as 
difficult to effect as ‘“ Dilution of Labour,’ and the 
position of both the Armament Ring and of the work- 
man would have been very different if they had con- 
sented freely to it when it became obviously necessary 
for the safety of the Empire. 

Combination g workmen is admittedly a necessity 
if they are to have fair play, but combination among 
employers has come later and is equally a necessity. 

t present most of the principal federations of 
employers deal only with wages questions and ques- 
tions affecting labour, but they require to be extended 
so as to take in all branches of the business of engineer- 
ing. Labour has long seen the importance of federa- 
tion, it is now for Capital to do the same. One of the 
great difficulties has n that certain firms would not 
join, and a very small proportion acting thus weakens 
the whole to a much greater extent than the actual 
ratio of this small proportion to the whole. It is easy 
to see how alive Labour is to this by the constant trouble 
over the non-unionist question, and this is well put in 
the notice addressed last March to the Transport 
Workers of the Mersey district, ‘“‘To be outside a 
Union is to be disloyal not only to your own class but 
to yourselves individually.” What applies to Labour 
also applies to firms, for a firm to be outside the Federa- 
—— to be disloyal not only to its fellow-firms but to 
itself, 

Such a state of affairs is not tolerated in some of the 
countries competing with us, and it is questionable 
whether action by the Government is not advisable. 
An example of the mischief done by a few who would 
not fall into line with the many is seen by the necessity 
for the Act compelling the early closing of shops one day 
a week. The great majority were ready to close, but 
the action of a small minority prevented their doing so, 
and in the end compulsion had to be used on the minority. 
Legislation has not been necessary to prevent “ black- 
legging ’’ in the labour world since other methods have 
been used which have been practically successful, but it 
is quite possible it may be necessary to use compulsion 
to make firms toe the Tine. 

Such combinations are not only for labour questions, 
but also for all other subjects affecting the engineering 
industry at large, and more scially the special indus- 
tries in which any one firm deals, Thus they resolve 
themselves into general federations of all engineering 
industries and minor ones dealing with particular trades. 
The former deal chiefly with labour questions and 
questions affecting the industry as a whole, the latter 
with those affecting any particular trade. 

Among the questions coming up to be considered by 
the latter class is the standardisation of specifications 
and conditions of contracts, as well as in some cases the 
adjusting of prices to avoid unfair competition and to 
put the whole trade on a paying basis. Much has been 
done in this direction, with most advantageous results 
in certain cases, but much more remains to be done if 
this country is going to hold its place in the world. 

The necessities of research work have already been 











dealt with, and by the pooling of such research work 
enormous advan’ in any one trade could be obtained. 
Such pooling of information has been effected with most 
beneficial results, especially in the chemical trade abroad. 
Any workable scheme which would enable this to be 
done and get over the jealousies between one firm and 
another would be of enormous benefit to the trade in 
general, 

Another thing that must not be lost sight of is the 
urgent need of improving our educational system. It 
is little short of a di that the older Universities 
are closed to those without a knowledge of Latin and 
Greek. 7 

Languages are of the aes importance to an engineer 
—not dead 1 languages but live ones. And these latter 
should be properly taught, so that the student should 
not only be able to read and write them but also to speak 
and understand them. It is quite a different knowledge 
of a language if one is able to read, write, speak, and 
understand it. Many people can read a language without 
being able to write, speak, or understand it, and, con- 
versely, it is not uncommonto meet people who can speak 
and understand a language without being able to any 
large extent to read or write it. And it is only in live 
languages that a man is trained to speak and under- 
stand it. 

Why is it that we are so wedded to the dead languages ? 
There is, of course, the tradition that such are necessary 
for a liberal education, and there is the argument that 
modern are not as good a training for the 
mind. Granted that they are not quite so good from the 
point of view of learning to read and write them, does 
not the fact that they can also be taught as a live language 
to be spoken and understood make them on the whole 
the best educationally fora man? This is entirely apart 
from the fact that modern languages are useful and 
ancient languages useless to the man in commercial work. 
There is, of course, bitter opposition from that most 
conservative man, the schoolmaster, and one great reason 
is that it is much easier and cheaper to get a man to teach 
Latin and Greek than modern la: ges which have to 
be taught orally. The teaching of Latin and Greek as 
it is usually taught has been standardised to the last 
d , and as a result they can be taught by the “‘ semi- 
skilled’ man, and a “ skilled’? man is not necessary, to 
use engineers’ phraseology. In fact- teaching of Latin 
and Greek is a pure “ repetition job.”’ At the same time 
no education is complete unless science is combined 
with languages and also literature, and here lies one great 
danger of modern technical education. 

And after the boy has left school and enters the shope 
more facilities should be given to enable him not only to 
keep up but to continue his education. In the shops and 
drawing office too often the boy is left to pick up a know- 
ledge of his trade as best he can. The apprentice who 
asks questions is often looked on as a nuisance, and 
requests for information are generally met by a blank 
refusal or worse. Often the foreman or chief draughts- 
man is afraid to answer questions for fear of being 
charged with giving away so-called “‘ trade secrets,” but 
an immense deal of information can be given to an 
apprentice without committing any such discretion. 

vening classes are all very good in their way, but 
more facilities should be given for the diligent apprentice 
to attend day classes, and this can be arranged in various 
ways if the employer has a will to do it. A thing that 
at present often prevents boys desirous of educating 
themselves getting on is the fact that overtime is allowed 
as soon as a boy is eighteen, and often he is compelled 
to work overtime regardless of classes that he ought to 
be attending. 

It is important to remember that the boy of to-day 
is the man of to-morrow. 

One complaint is that after a lot of trouble is taken 
about a boy he leaves after a few years and goes to 
another employer. The good of the trade in general 
must be considered, and a man who has had experience 
of various classes of work is generally a much more 
valuable. man than one whose knowledge is confined to 
one class only. In any case the other employer gets the 
benefit of what has been done by the first, and thus the 
trade in general benefits. 

It is felt that this is a very imperfect review of things 
as they are at present, but if this address induces all 
classes e in engineering to consider how things 
can be bettered the author feels that a part, at all events, 
of his object will have been attained. 








STANDARDISATION AND ITS ASSISTANCE 
TO THE ENGINEERING INDUSTRIES.* 


Introdaction.—This paper has been prepared at the 
request of Professor Howe, who informed the Secretary 
of the Engineering Standards Committee that the 
Organising Committee of the British Association had 
decided to invite the presentation of a limited number of 
papers on subjects of national importance. 

General Views on Standardisation.—In regard to 
standardisation as applied to engineering practice, 
much has been written, and it has, in fact, become so 
necessary to pro; and is, indeed, so familiar to most 
of you that it will suffice on such an occasion as this to 
draw attention to a few of the more important aspects 
of the subject and at the same time place on record 
something of the success which has been achieved in 
this country of late through the effective co-ordination of 
individual effort. 

It is scarcely necessary nowadays to insist on standard- 
isation as being of paramount importance to economic 
production, but that was not so clearly seen 16 years 


* Paper read before Section “G*’ of the British Asso- 
ciation on September 7, 1916, by the Secretary of the 
Engineering Standards Committee. 





ago, before the advent of the British Engineering 
Standards Committee. However, keen competition from 
outside, the legitimate demands of labour for a higher 
standard %f living, coupled with the desire of capital 
for an adequate return, have compelled the whole 
industry to introduce modern order and system in all its 

thods of production, former individualistic methods 
giving way to co-ordination and collective effort. These 
improvements, which have already resulted in marked 
benefits, must not only be maintained, however, but 
continually added to if the full advantages are to be 





he individual gain in private workshop standardisa- 
tion is acknowl y great to the producer, for it 
tends towards interchangeability of component parts, 
facilitates quick delivery, and reduces maintenance 
charges and stores. In these ways it benefits also the 
consumer and the nation at large. 

Crystallisation, however, which would tend to impede 
and to stultify progress, must be jealously guarded 
against if standardisation is to be of permanent value 
and the purchaser is not to be deprived of the benefit 
of competitive effort and inventive genius. Those 
responsible for the initiation of the standardisation 
movement in Great Britain realised from the first that 
in order to avoid undesirable stereotyping of practice 
it would be necessary from time to time to revise 
standards, and this has become recognised as an essential 
part of any standardisation work, which never can be 
regarded as final. In this way the community of interest 
of buyer and seller was, and is, realised through the 
aeceptance by both of an agreed yet flexible standard. 

Satisfactory results have been arrived at not by one 
section of the community imposing its opinions on the 
other, but rather as the result of co-operative action, 

tual ex ion and ultimate agreement between all 
the interests concerned. The adoption of standards 
— on in this way undoubtedly promotes uniformity 
of practice, avoidance of waste, elimination of harsh and 
unnecessary conditions, reduction of manufacturing 
costs, and last, but by no least, engenders a feeling 
of mutual confidence between user and producer such 
as could not be secured by isolated action on the part 
of either. 

Experience, moreover, has shown clearly that such 
procedure does not lower the standard of quality, but 
tends rather to raise it, for standardisation carried out 
along these lines reflects, in effect, the’ consensus of 
opinion as to what constitutes best modern practice. 

Successful standardisation can only be arrived at by 
common consent of all those who take full part in the 
initiation and working out of the actual details of the 
various specifications which are intended to be recom- 
mended ultimately for public use. The realisation of 
this guiding principie by the founders of the Engineering 
Standards Committee is eet one of the chief reasons 
for the wide adoption of the British Standard Specifica- 
tions, which have no authority other than that of public 
opinion. 

The C , its Inception and Growth.—The move- 
ment, as represented by the Engineering Standards 
Committee, the test voluntary effort of its kind, in 
which public spirit has been so lavishly shown, was 
iendete in 1901, through the initiative of Sir John Wolfe 
Barry, K.C.B., who had long been coming to the con- 
clusion that some means were urgently required to 
systematise design and production of component parts. 

In 1897 certain remarks made by the late Lord 
Salisb on the desirability of scientific physical 
standards and constants to an important scientific 
deputation, which resulted shortly afterwards in the 
establishment of the National Physical Laboratory, con- 
firmed Sir John Wolfe Barry in his opinion, and in 
January, 1901, he laid the matter as affecting the 
engineering trades of the country before the Council of 
the Institution of Civil Engineers, with the result that a 
Committee was appointed to consider the question of 
standardising various kinds of iron and steel sections. 
The Committee reported favourably on the project, and 
the Council of the Institution of Civil Engineers adopted 
the report, and the co-operation of the five leading 
Engineering Institutions of the kingdom, viz. :— 

The Institution of Civil Engineers, 

The Institution of Mechanical Engineers, 
The Institution of Naval Architects, 
The Iron and Steel Institute, 

The Institution of Electrical Engineers, 
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was subsequently secured. The original reference to 
the Committee was enlarged by resolution of all the 
Councils of the supporting Institutions, and full power 
was conferred on the Committee as to publication and 
the best manner of giving effect to their findings. 

Thus from a single Committee, consisting originally of 
seven members, appointed to discuss the advisability of 
standardising rolled sections and rails, has grown the 
present far-reaching organisation with its 64 Com- 
mittees and Sub-Committees, as well as numerous 
panels, including, in all, well over 500 members freely 
giving their time and experience, often at great personal 
inconvenience, and dealing with subjects a — 
tically the whole of engineering practice. is due 
the eaate of the late Secretary, Mr. Leslie Robertson, 
to say that the ye of Snes has been one y 
owing to his energy, fo: ight and conspicuous ability. 
His intimate knowledge of men and affairs, combined 
with pathetic consideration for the views of all, 
enabled him to cope successfully with problems which 
otherwise would have presented more serious difficulties. 

The internal organisation of the Engineering Standards 
Committee need only be very briefly referred to, as it is 
fully set out in the Re rt on Work Accomplished, which 
is i annually. Main Committee, which is com- 
posed of 19 official representatives of the five leading 
engineering institutions, has charge of the administration 
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Specifications for Boiler Steel, Ingot Steel Forgings and 
Steel Casti Lloyd’s Register has adop the 
British Standard Sections, and the Standard Specifi 


ENGINEERING. 
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different nations, it is natural that the Committee should 
be forced to envisage co-operating internationally. The 
Secti 1 Electrical Committee, with a different chair- 





tions for bowen for Shi ae ee ae e Boilers — 
for Steel Casti and Forgings for ine purposes, an 
has inco rated those in 7 Rules. The British = 
ration for the Survey and Registry o' ipping, an 
the Bureau Veritas have likewise given offest to the 
Committee’s recommendations in their Rules. 

The Admiralty has, moreover, taken the keenest 
interest in the electrical work and, in nearly all cases, 
has adopted the Electrical Specifications of the Com- 
mittee, except where the exigencies of the service required 
departures owing to the special conditions which have 
to be met at sea. 

The Indian Government and Indian Government 
Railway Companies, besides adopting the specifications 
of the C for factured work, requested in 
1903 that the standardisation of types of locomotives be 
undertaken by the Committee and, in all, six broad- 
gauge and four metre-gauge engines have been 
standardised, and at the further request of the Indian 
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man, is, — facto, the British Committee of the Inter- 
national Electrotechnical Commission, which has branch 
Committees in 15 to 20 different countries. 

The complex nature of electrical machinery calls for 
different treatment, from the point of view of standard- 
isation, than in the case of other engineering materials. 
Indeed, the problem of the rating of electrical machinery 
is, possibly, more intricate than is the standardisation of 
any simple pieces of mechanism, electrical or otherwise. 
The conductivity of the copper, the permeability of the 
iron, the mechanical strength of the materials, can be 
estimated with sufficient accuracy from the results of 
definite and easily carried out tests on samples. When 
the question of the insulating materials, however, is 
ped my the problem is, of course, very different, 
and one can but acknowledge that, owing to their inherent 
properties, the insulating materials employed at present 
come into an entirely different category. are 
governed by no well-defined laws, as in the case of the 





Government designs for three more standard engines are 
in preparation. Since the issue of the first report in 
1905 more than 1,600 standard broad-gauge and 700 
standard metre - gauge ines, representing roughly 
about 7} million sterling, have been built for India. 
Criticisms have sometimes been heard in regard to this 
policy of the Railway Board of India, but over 10 
years of practical experience has evidently demonstrated 
the wisdom and economy of this policy, which might, 
with advantage, be followed by our home railways. 
Crystallisation of design and s tion has clearly 
been avoided by the policy of a Standing Committee 
reviewing its recommendations at stated periods and 
adopting modifications as and when deemed necessary. 
Evidently the requirements of the locomotive engineers 
of the Indian railways are being met satisfactorily by 
the comparatively small number of standard types recom- 
mended. 

The Home Office, in a memorandum on chains and 
lifting devices, notes the increased use of the two higher 
grades of wrought iron recommended by the Committee, 
and encourages their general adoption by chain makers. 
Also, in a recent Order in Council, the Home Office requires 
that the wattage of tungsten filament lamps used for 
automobiles shall be limited to the maxima given in the 
Committee’s report dealing with that subject. 

Much work has been carried out for the Road Board 
in regard to sizes of broken stone for roadmaking, and 
these recommendations, having been adopted, will doubt- 
less be of increased assistance after the war. 

Turning to the electrical side of the Committee's 
activities, it is interesting to note the large amount of 

reparatory work of importance which has been success- 
funy carried through during the past two years. The 
important electrical work completed is that of the 
Standardisation Rules for Electrical Machinery, in the 
pre tion of which the Committee has received the 
cordial co-operation of the British manufacturers through 
their official organisation. 

The conditions of the electrical industry in this country 
are very different from those existing either in Germany 
or America. In the United States two large Corpora- 
tions deal with practically the whole of the business, 
whereas here there are some 40 or 50 firms more or less 
in competition with one another. However, conferences 
held both in London and in New York with the Standards 
Committee of the American Institute of Electrical 
Engineers, have resulted in the establishment of a 
thoroughly practical basis for the comparison of tenders 
for electrical machinery made in the United States of 
America or Great Britain, the rules of both countries 
being now in agreement on all essentials. 

It is a pleasure to be able to place on record the Com- 
mittee’s appreciation of the courteous manner in which 
our American cousins have co-operated with their 
British confréres in this important matter, and the 
generous way in which they have dealt with the British 
criticisms of their original pro The result of such 
work cannot fail to exercise a most beneficial effect in 
doing away with misunderstandings, and so promoting 
fair dealing in international contracts. 

Much also has been accomplished in one of the most 
difficult of tasks, the standardisation of small electric 
fittings with due regard to liberty in design. This work, 
in which again the makers’ association has been most 
helpful, has occupied a great deal of time, and the diffi- 
culties and —. to be overcome have been great. 
Ordinary household wall plugs and sockets have at last 
been standardised regards interchangeability. A 
specification to secure interchangeability between any 
charg plug and any socket of the t; recommended 
- the Electrical Vehicle Committee of the Incorporated 

unicipal Electrical Association should be of material 
assist in pr ting the use of electric wagons and 
runabouts. A specification for electric supply meters 
has recently been evolved after much 2 Mg and 
although some modifications may still be required, it is 
hoped that it may eventually prove satisfactory to both 
producer and purchaser alike. 

A system of British Standard graphical symbols for 
use in electrical engineering plans is being drawn up, 
and in this work the Committee has the co-operation 
of the American and Canadian Electrotechnical Com- 
mittees, 

Reference to the Appendix will show the number of 
different subjects being studied by the Electrical Com- 
mittees and upon which reports and specifications useful 
to the industry will be forthcoming in due course. 

The ramifications of the Committee, as will be seen 
from the cases cited, are extremely widespread, and the 
commerce of the world, due to the increasing ease of 
communication, being largely international, one might 
almost say in spite of the artificial barriers set up by 
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pper and iron, their properties are variable and alter 
largely for very small changes in the conditions of manu- 
facture as well as those under which they are employed 
in the completed machine. One of the important 
problems, therefore, is the settling of the limits which it 
is considered necessary to impose in order to ensure that 
the principal causes of destruction of the insulating 
materials, the heating combined with the time element, 
shall be well kept within safe limits. 

A clear distinction exists also between an “ inter- 
national standard of quality’? and an “international 
— The international acceptance of the former has 
al y been brought about by the adoption, by the 
LE.C, at its Berlin meeting in September, 1913, of 
certain limits of observable temperature epplying to the 
materials in general use to-day. But these limits do not 
offer a means of compari i ly machines from 
various sources, since they would not necessarily have 
the same temperature rise. The fact, however, that 
American and British electrical engineers are at one on 
this point of immense commercial importance will doubt- 
less fave a great influence on the electrical industry of the 
world. 

On all sides there are signs of strenuous pre tions 
for meeting conditions after the war; science and industry 
are coming closer together, the commercial and technical 
sides inseparably linked together are being more effi- 
ciently organised, research work to assist manufacturers 
is being co-ordinated, finance is organising, combinations 
of commercial organisations are in the air; in fact,every- 
thing is being done with a view to strengthen British 
ind . 
The German League of Economic Associations recently 
formed out of the six great Associations of German 
engineers, architects, furnace men, chemists, electricians, 
and marine engineers, numbering, so it is said, some 
60,000 members, is an indication of what may be 
expected. Every effort must, therefore, be e to 
ensure that the British Standard Specifications are 
readily available to foreign purchasers as well as to 
those in the British Empire. R few of the specifications 
have already been translated into French, and it is 
hoped that satisfactory a ments may be made to 
translate them all both into French as well as Spanish. 
In regard to Russian, the question is somewhat com- 
plicated, but in this case also the matter is being given 
the most careful consideration. 

In conclusion, I cannot do better than refer to the 
views expressed by Sir John Wolfe Barry at Glasgow, in 
1908, for they are true to-day! In many markets, 
formerly exclusively British, he said, we no longer hold 
supremacy, because, by quickness of despatch rather 
than through superiority of material or workmanship, 
our rivals have been able to beat us; but the work which 
has been effected by the Committee should very 
materially assist in keeping the trade of our great Colonial 
Empire in the hands of British manufacturers. 

Sufficient evidence, you will agree, has been brought 
forward to show the great utility of the Committee’s 
work to the engineering industry of the Empire. As 

the immediate future, so pregnant with vital 
issues to our trade, both home and export, the influential 
position of the Engineering Standards Committee as the 
central body, with its unique expert knowledge of 
standardisation, surely holds vast potentialities for good 
to the industry. The question of standardisation is, 
indeed, a national one and should be regarded in the 
broadest way possible. Undoubtedly it is exercising a 
profound effect on the industry generally and, if sup- 
rted at home and abroad not only by the British 
avemmnent but by all concerned, as it richly deserves 
to be, will, in the future, prove of incalculable value in 
furthering the legitimate aims of our British manu- 
facturers, the products of whose workshops, for solidity, 
for efficiency and continuity of service, are second to 
none ! 
APPENDIX. 
The following subjects have been, or are now, under 
consideration by the Engineering Standards Committee:— 
Rolled Sections for structural 
Rails, Fishplates and Bpecial Trackwork 
s rackwork. 
t Flat Bottom and B Rails. 
Weight Testing Machine for Rails. 
Locomotives for Indian Railways. 
Railway Rolling-Stock Material. 
Railway oe 


T 
Tramway ‘Tyres xles. 
Forgings for Marine Work. 
and Marine Boilers. 


Steel Castings and 
Steel for Shi ine 
and General Building Construction. 


Steel for 
Wrought Ire for use in Shi 

To ron for use in 5 
Wrought Iron for Railway Wottng Stock. 


Corrugated Iron and Steel Sheeting. 

Steel and Iron Boiler Tubes. 

Steel Wire Ropes. 

Screw Threads and Systems of Limit Gauges for same. 
= Threads. 


pe Flanges. 
Screw Threads for Automobile Work. 
Union Joints for Screwed om r Tubes. 


—y — and Screw Heads. 
eys yways. 
Syston {f Limit Gauges for Running Fi 
ms 0) or Running Fits. 

Portland Cement. fogs , 
Salt-Glazed Ware Pipes. 
Oast-lne Dipes i 

-Iron or various purposes. 


Automobile Parts. 
Profile of Rope Pulley Grooves. 
— of Yield Point and 


Carbon and Metal Filament Glow Lamps. 
Bayonet Socket Lamp Holders and Caps. 
High-Tension Dielectrics. 


Hard-Drawn Copper and Bronze Wire. 

Electric Tramway Motors and Material. 

Method of Specifying Resistance of Steel Conductor Rails. 
Tubular Tramway Poles. 

Ammeters, Voltmeters, Wattmeters, Frequency Meters, &c. 
Si 

Steel Conduits for Electrical Wiring. 

Consumers’ Electric Supply Meters. 

Plug and Socket Devices for Electric Lighting, &c. 
Tumbler Switches. 


Cable Lugs. 

Cells and Containers for Electric Traction. 

Battery Plugs for electrically-propelled vehicles. 
Motor Starters and Controllers. 

Electric Cooking Apparatus. 








AmERICAN PETROLEUM.—The quantity of petroleum 
marketed in the United States in the t half of this 
year is estimated by the American Geological Survey at 
140,000,000 barrels. This total is made up as follows : 
Appalachian range, 11,400,000 barrels; Lima-Indiana 
district, 1,800,000 barrels; Illinois, 7,900,000 barrels ; 
Kansas and Oklahoma, 50,500,000 barrels; Northern 
and Central Texas, 4,200,000 barrels; North-West 
Louisiana, 6,800,000 barrels; Gulf Coast, 11,400,000 

ls; Wyoming and Montana, 2,400,000 barrels - 
and California, 43,500,000 barrels. 


Tue NotrinesaM Society or Encineers.—tThe first 
meeting of the 1916-17 session will be held at the Welbeck 
Hotel, Nottingham, on Wednesday, October 18, at 
7.30 p.m. The council wish this meeting to be given 
to the reading and discussion of short papers on engineer- 
ing subjects, and therefore invite members to submit such 
papers, which should not take more than 10 minutes to 
read. Six papers will be read by an independent reader, 
and members will then be asked to vote for the two best 
papers, so they can be discussed and prizes awarded. All 

pers should be sent to Mr. J. F. mbers, The Elms, 
Dapteesk, Nottingham, by October 2. 


Catcutra Woop Pavine.—The Chief Engineer of the 
Calcutta Corporation, says Indian Engineering, has pre- 
sented a report on wood paving in Calcutta. After 
reviewing the history of wood paving in Calcutta from 
1902, he deals with the wood paving experiment made 
in Hastings-street, on which he reports adversely, as 
follows :—‘* Although laid only a short time before, the 
wood paving in Hastings-street showed symptoms of 
failure during last year’s rains, as the e ion joints 
left at the sides had all been used up in less than two 
months. During the rains this year this defect increased 
still further, the pavement burst up in places, and the 
blocks had to be taken out and relaid. Two sets of 
expansion joints have already been used up, and a third 
had to be provided recently to prevent another and 
immediate burst up. By frequent attention and 
ing the room for expansion there is no doubt that wood 

ving can be kept in situ, but such increase of room 
ioe expansion means that when the dry season comes 
on the blocks will separate and leave wide joints as they 
shrink individually. The process will very materially 
shorten the life of any wood block pavement, as the 
blocks will lose their mutual — and consequently 
wear and crush at the edges, thus producing a curved 
surface on the top face of the block, instead of the 
original flat surface. Furthermore, if there was any 
considerable mileage of wood pavement in Calcutta this 
periodical tinkering with the outside blocks, in order 
to allow more and more room for expansion, would not 
be a practical proposition. The condition of the pave- 
ment in Hastings-street is still good, and there is little, 
so far, to choose between the three sorts of timber laid, 
viz., sal wood, © te ok Se fir and 
krabark, but the Do: is certainly wearing in an 
more even manner than the other two timbers, which 
agrees with Euro experience that soft wood blocks 
wear more evenly than hard wood blocks. In con- 
clusion, I have only to — a T am convinced, —— 
as heretofore, that wood block paving can never be 4 
success in Calcutta, or any place with a similar climate 
to Calcutta, and I am, therefore, of opinion that no 
more of it should be laid, and the Government Forest 
Economist should be asked not to incur any more 








expense in preparing wood blocks for Calcutta.” 





